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What’s New in the Guidelines

Updates to the Guidelines for the Prevention and Treatment of Opportunistic Infections
in Adults and Adolescents with HIV

The Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with
HIV document was published in an electronic format that could be easily updated as relevant changes in
prevention and treatment recommendations occur.

The editors and subject matter experts are committed to timely changes in this document because so many
health care providers, patients, and policy experts rely on this source for vital clinical information.

All changes are developed by the subject matter groups listed in the document (changes in group
composition are also promptly posted). These changes are reviewed by the editors and by relevant outside
reviewers before the document is altered. Major revisions within the last 6 months are as follows:

July 16, 2019

1. Cryptosporidiosis: The Panel updated the Cryptosporidiosis section to reflect the availability of new
diagnostic tests and data on the efficacy of available therapeutic agents. The updated text and references
underscore the following:

* The incidence of cryptosporidiosis in the United States is now <1 case per 1,000 person-years;
however, outbreaks due to contamination of recreational water continue to be a public health issue.
Individuals with HIV continue to have an increased risk of disease and should adhere to safe food
and water practices, especially when traveling.

»  Multiplex molecular tests can identify a greater number of cases than microscopic methods.

* Nitazoxanide, paromomycin, and spiramycin have some efficacy in patients with HIV receiving
antiretroviral therapy (ART), but are not as effective in patients with severe immunosuppression;
especially those not on ART. Among the three agents, nitazoxanide has shown the greatest efficacy,
demonstrating a significant decrease in diarrhea and organism load in patients with HIV with CD4
counts >50 cells/mm?.

June 14, 2019

1. Microsporidiosis: The Panel provided an update on the various microsporidia that have been
documented in human infections and the correct taxonomy for these organisms, including the
relationship of the microsporidia to the cryptomycota. The therapeutics section has been updated to
include information on the availability of fumagillin for the treatment of Enterocytozoon bieneusi
infection, including contact information for obtaining this medication from Sanofi. In addition, data on
the use of nitazoxanide for the treatment of microsporidiosis is discussed. The reference section has been
updated to include the authoritative textbook Microsporidia: Pathogens of Opportunity.

May 15, 2019

* The name of the guidelines was updated to include People-First Language. People-First Language is
a way of reducing stigma and showing respect for individuals who are living with HIV by focusing
on the person instead of the disease. The new title is Guidelines for the Prevention and Treatment of
Opportunistic Infections in Adults and Adolescents with HIV.

» The sections about opportunistic infections were alphabetized to make it easier to navigate the guidelines.

* The information in Tables 1, 2, and 4 were also alphabetized by opportunistic infection name.
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* The name of the Isosporiasis section was updated to Cystoisosporiasis.

* The name of the Penicilliosis section was updated to Talaromycosis.

* The Preventing Exposures section was removed from the current guidelines. This section can be found in
the archived versions of the guidelines.

March 28, 2019

1. Pneumocystis Pneumonia: The Panel updated references for stopping PCP prophylaxis in patients with
CD4 counts between 100 and 200 cells/mm? and plasma viral loads below the detection limits of assays.
The Panel also updated references for Pneumocystis-associated IRIS. Wording throughout the document
was updated to improve clarity.

February 15, 2019

1. Disseminated Mycobacterium avium Complex Disease: The Panel updated the text and references
throughout the section and made two key changes to their guidance:

*  Primary prophylaxis for MAC in people living with HIV who immediately initiate antiretroviral
therapy is no longer recommended, regardless of CD4 cell count.

* Guidance has been added about drug-drug interactions and dosing when using rifabutin for
treatment or prevention of MAC together with newer non-nucleoside reverse transcriptase inhibitors
(rilpivirine, doravirine) and integrase strand transfer inhibitors (elvitegravir/cobicistat, bictegravir).
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Introduction (Last updated May 29, 2018; last reviewed June 26, 2019)

Opportunistic infections (OlIs) were the first clinical manifestations that alerted clinicians to the occurrence of
the acquired immunodeficiency syndrome (AIDS). Pneumocystis pneumonia (PCP), toxoplasma encephalitis,
cytomegalovirus (CMV) retinitis, cryptococcal meningitis, tuberculosis, disseminated Mycobacterium avium
complex (MAC) disease, and pneumococcal respiratory disease, as well as certain cancers such as Kaposi
sarcoma and central nervous system lymphoma, have been hallmarks of AIDS. These Ols, and many more,
occurred on average 7 to 10 years after infection with HIV."? Until effective antiretroviral therapy (ART) was
developed, patients generally survived only 1 to 2 years after the initial manifestation of AIDS.?

HIV-related Ols have been defined as infections that are more frequent or more severe because of HIV-
mediated immunosuppression.*

Starting in the late 1980s, the use of chemoprophylaxis, immunization, and better strategies for managing
OlIs improved quality of life and lengthened survival of persons with HIV.? Early antiretroviral drugs and
treatment strategies added further benefit.®* However, the introduction of highly effective combination ART
in the mid-1990s has had the most profound influence on reducing Ol-related morbidity and mortality in
persons with HIV.”-!!

Despite the availability of multiple safe, effective, and simple ART regimens, and a corresponding steady
decline in the incidence of Ols,!! the Centers for Disease Control and Prevention (CDC) estimates that more
than 40% of Americans with HIV are not effectively virally suppressed.'?!” As a result, Ols continue to cause
preventable morbidity and mortality in the United States.'®

Achieving and maintaining durable viral suppression in all people with HIV, and thus preventing or
substantially reducing the incidence of HIV related Ols, remains challenging for three main reasons:

* Not all HIV infections are diagnosed, and once diagnosed many persons have already experienced
substantial immunosuppression. CDC estimates that in 2015, 15% of the people with HIV in the United
States were unaware of their infections.'” Among those with diagnosed HIV, more than 50% had had HIV
for more than 3 years? and approximately 20% had a CD4 T lymphocyte (CD4) cell count <200 cells/
mm? (or <14%) at the time of diagnosis.?**!

*  Not all persons with diagnosed HIV receive timely continuous HIV care or are prescribed ART. CDC
estimates that in 2015, 16% of persons with newly diagnosed HIV had not been linked to care within 3
months and among persons living with HIV only 57% were adequately engaged in continuous care.?!

*  Not all persons treated for HIV achieve durable viral suppression. CDC estimates that in 2014, only 49%
of diagnosed patients were effectively linked to care and had durable viral suppression.?? Causes for the
suboptimal response to treatment include poor adherence, unfavorable pharmacokinetics, or unexplained
biologic factors.?*-**

Thus, some persons with HIV infection will continue to present with an OI as the sentinel event leading to a
diagnosis of HIV infection or present with an OI as a complication of unsuccessful viral suppression.

Durable viral suppression eliminates most but not all OIs. Tuberculosis, pneumococcal disease, and
dermatomal zoster are examples of infectious diseases that occur at higher incidence in persons with HIV
regardless of CD4 count. The likelihood of each of these Ols occurring does vary inversely with the CD4
count, however.?*3!

When certain OlIs occur— most notably tuberculosis and syphilis—they can increase plasma viral load,**’
which both accelerates HIV progression and increases the risk of HIV transmission.

Thus, clinicians continue to need to be knowledgeable about the prevention and management of HIV-related
Ols.
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History of These Guidelines

In 1989, the Guidelines for Prophylaxis Against Pneumocystis carinii Pneumonia for Persons Infected with
the Human Immunodeficiency Virus became the first HIV-related treatment guideline published by the
U.S. government.*® This guideline was published in the Morbidity and Mortality Weekly Report (MMWR),
which was the most rapid mode of publication at the time. It was followed by a guideline on prevention

of Mycobacterium avium complex disease in 1993.> In 1995, these guidelines were expanded to include
the treatment of 18 HIV-related Ols. In 2004, information about the prevention of HIV-related Ols was
incorporated into the guidelines. The NIH, the CDC, and the HIV Medical Association (HIVMA) of the
Infectious Diseases Society of America (IDSA) now jointly co-sponsor these guidelines,***4> which have
been published in peer-reviewed journals and/or the MMWR in 1997, 1999, and 2002.4-3 Since 2009, the
guidelines have been managed as a living document on the web with each chapter reviewed quarterly by
the guidelines committee. Updates are published as often and as promptly as deemed appropriate by the
guidelines committee.

Data regarding the use of these guidelines demonstrate that the document is a valuable reference for HIV
health care providers. In 2017, there were almost 423,075 page views of the online version of the guidelines,
and almost 4,000 pdf downloads.

All guideline recommendations regarding therapy and prevention are rated in terms of the quality of
supporting evidence; comments about diagnosis are not rated. These ratings allow readers to assess

the relative importance of each recommendation. This document focuses on adults and adolescents;
recommendations for children with HIV can be found in separate documents at https://aidsinfo.nih.gov.

These guidelines are intended for clinicians, other health care providers, patients with HIV, and policy
makers in the United States. Guidelines pertinent to other regions of the world, especially resource-limited
countries, may differ with respect to the spectrum of relevant Ols and the diagnostic and therapeutic options
that are available to clinicians.

Guidelines Development Process

These guidelines were prepared by the OI Working Group under the auspices of the Office of AIDS
Research Advisory Council (OARAC), an authorized Federal Advisory Committee to the U.S. Department
of Health and Human Services established in 1994. Briefly, co-editors who are selected and appointed by
their respective agencies or organizations (i.e., NIH, CDC, IDSA) convene Ol specific working groups of
clinicians and scientists with subject matter expertise in those specific Ols. The co-editors appoint a leader
for each working group. The working groups review in real time the relevant literature published since the
last review of the guidelines and, if indicated, propose revised recommendations, which are then presented
to the co-editors and other working group leaders. The co-editors and working group leaders have a
teleconference quarterly to determine changes in each section that are indicated. The co-editors also convene
a meeting of subject group leads at ID Week each year to review progress and set an agenda for the coming
year. Final guidelines revisions posted on the AIDSinfo website may include additional changes made by the
co-editors under the advisement of Office of AIDS Research Advisory Committee (OARAC).

The names and affiliations of all contributors as well as their financial disclosures are provided in Panel
Roster and Financial Disclosures (Appendix C).
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Guidelines Development Process

Topic

Comment

Goal of the guidelines

Provide guidance to HIV care practitioners and others on the optimal prevention and management of HIV-
related opportunistic infections (Ols) for adults and adolescents in the United States.

Panel members

The Panel is composed of co-editors who represent the National Institutes of Health (NIH), the Centers
for Disease Control and Prevention (CDC), and the HIV Medicine Association of the Infectious Disease
Society of America (HIVMA/IDSA), plus Panel members with expertise in HIV clinical care, infectious
disease management, and research. Co-editors are appointed by their respective agencies or organizations.
Panel members are selected from government, academia, and the healthcare community by the co-
editors and assigned to a working group for one or more of the guideline sections based on the member’s
area of subject matter expertise. Each working group is chaired by a Panel member selected by the co-
chairs. Members serve on the Panel for a 3-year term, with an option to be reappointed for additional
terms. Prospective Panel members may self-nominate at any time. When specific or unique subject
matter expertise is required, the co-editors together with working group leaders may solicit advice from
individuals with such specialized knowledge. The list of the current Panel members can be found in
Appendix C.

Financial disclosure
and management of
conflicts of interest

All members of the Panel submit a written financial disclosure annually reporting any associations with
manufacturers of drugs, vaccines, medical devices, or diagnostics used to manage HIV-related Ols. A list
of these disclosures and their last update is available in Appendix C. The co-editors review each reported
association for potential conflicts of interest and determine the appropriate action: disqualification from
the Panel, disqualification or recusal from topic review and discussion, or no disqualification needed. A
conflict of interest is defined as any direct financial interest related to a product addressed in the section of
the guideline to which a Panel member contributes content. Financial interests include direct receipt by the
Panel member of payments, gratuities, consultancies, honoraria, employment, grants, support for travel
or accommodation, or gifts from an entity having a commercial interest in that product. Financial interests
also include direct compensation for membership on an advisory board, data safety monitoring board, or
speakers’ bureau. Compensation and support provided to a Panel member’s university or institution (e.g.,
grants, research funding) is not considered a conflict of interest. The co-editors strive to ensure that 50%
or more of the members of each working group have no conflicts of interest.

Users of the
guidelines

HIV treatment providers

Developer

Panel on Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents
with HIV—a working group of the Office of AIDS Research Advisory Council (OARAC).

Funding source

The Office of AIDS Research (OAR), NIH

Evidence collection

The recommendations in the guidelines are based on studies published in peer-reviewed journals. On
some occasions, particularly when new information may affect patient safety, unpublished data presented
at major conferences or information prepared by the U.S. Food and Drug Administration or manufacturers
(e.g., warnings to the public) may be used as evidence to revise the guidelines. Panel members of each
working group are responsible for identifying relevant literature, conducting a systematic comprehensive
review of that literature, and proposing updates to the guidelines based on the literature review.

Method of
synthesizing data
and formulating
recommendations

Each section of the guidelines is assigned to a working group of Panel members with expertise in the
area of interest. The members of the working group synthesize the available data. Recommendations

are reviewed and updated by each working group after an assessment of the quality and impact of the
existing and any new data. Aspects of evidence that are considered include but are not necessarily limited
to the type of study (e.g., case series, prospective cohort, randomized controlled trial), the quality and
appropriateness of the methods, and the number of participants and effect sizes observed. Finally, all
proposed recommendations and supporting evidence are reviewed by the co-editors, OAR, subject matter
experts at CDG and HIVMA/IDSA before final approval and publication.

Recommendation
rating

Recommendations are rated according to the information in the table below, “Rating System for Prevention
and Treatment Recommendations,” and accompanied, as needed, by explanatory text that reviews the
evidence and the working group’s assessment. All proposed changes are discussed during teleconferences
and by email and then assessed by the Panel’'s co-editors and reviewed by OAR, CDC, and IDSA before
being endorsed as official recommendations.

Other guidelines

These guidelines focus on prevention and treatment of HIV-related Ols for adults and adolescents. A
separate guideline outlines similar recommendations for children who have HIV infection. These guidelines
are available on the AIDSinfo website (https://aidsinfo.nih.gov).
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Guidelines Development Process, continued

Topic Comment

Update plan Each working group leader and the co-editors meet every 3 months by teleconference to review interim
data that may warrant modification of the guidelines. Updates may be prompted by approvals of new
drugs, vaccines, medical devices or diagnostics, by new information regarding indications or dosing, by
new safety or efficacy data, or by other information that may affect prevention and treatment of HIV-related
Ols. In the event of new data of clinical importance, the Panel may post an interim announcement on the
AIDSinfo website (https://aidsinfo.nih.gov) pending update of the guidelines with the appropriate changes.

Public comments A 2-week public comment period follows release of a guidelines update on the AIDSinfo website.
Comments received are reviewed by the appropriate work group(s) and the co-editors determine whether
revisions to the guidelines are indicated. The public may also submit comments to the Panel at any time at
contactus@aidsinfo.nih.gov.

How to Use the Information in these Guidelines
Recommendations in this report address:

1. Preventing exposure to opportunistic pathogens;

Preventing disease;

Discontinuing primary prophylaxis after immune reconstitution;

Treating disease;

When to start ART in the setting of an acute OI;

Monitoring for adverse effects (including immune reconstitution inflammatory syndrome [IRIS]);
Managing treatment failure;

Preventing disease recurrence (secondary prophylaxis or chronic maintenance therapy);

e A T o

Discontinuing secondary prophylaxis or chronic maintenance therapy after immune reconstitution; and
10. Special considerations during pregnancy.

Recommendations are rated according to the criteria in the table, below, and accompanied, as needed, by
explanatory text that reviews the evidence and the working group’s assessment. In this system, the letters A,
B, or C signify the strength of the recommendation for or against a preventive or therapeutic measure, and
the Roman numerals I, I1, or III indicate the quality of the evidence supporting the recommendation. In cases
where there are no data for the prevention or treatment of an OI based on studies conducted in persons with
HIV, but there are data derived from studies in persons without HIV that could plausibly guide management
of patients with HIV, the recommendation is rated II or III but is assigned A, B, or C depending on the
strength of the recommendation.

Rating System for Prevention and Treatment Recommendations
Strength of Recommendation Quality of Evidence for the Recommendation
A: Strong recommendation for the statement I: One or more randomized trials with clinical outcomes and/or validated
laboratory endpoints
B: Moderate recommendation for the statement 1I: One or more well-designed, non-randomized trials or observational cohort
studies with long-term clinical outcomes
C: Optional recommendation for the statement 11l: Expert opinion

This document also includes tables in each section pertinent to the prevention and treatment of the OI(s)
in that section, as well as eight summary tables at the end of the document (Tables 1-8), a figure of the
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latest Advisory Committee of Immunization Practices immunization recommendations adapted to adults
and adolescents with HIV, and an appendix that summarizes recommendations pertinent to preventing
exposure to opportunistic pathogens, including preventing exposure to sexually transmitted diseases (STDs)

(Appendix A).
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Bacterial Enteric Infections (Last updated August 10, 2017; last reviewed June 26,
2019)

NOTE: Update in Progress

Epidemiology

Rates of Gram-negative bacterial enteric infections are at least 10-fold higher among HIV-infected adults
than in the general population, but these rates decline when patients are treated with antiretroviral therapy
(ART)."" The risk of bacterial diarrhea varies according to CD4 T lymphocyte (CD4) count and is greatest

in individuals with clinical AIDS or <200 CD4 cells/mm?.’> The bacteria most frequently isolated by culture
from HIV-infected adults in the United States are Sa/monella (particularly Salmonella enterica serotypes
Typhimurium and Enteritidis), Shigella, and Campylobacter. Diarrheagenic Escherichia coli, particularly
enteroaggregative E. coli, may contribute to the burden of diarrheal disease,® but their role is poorly
understood because diagnosis remains a research-only test. Clostridium difficile-associated infection (CDI) is
common in HIV-infected patients; recent data’ suggest that low CD4 count (<50 cells/mm?) is an independent
disease risk factor in addition to the traditional risk factors such as exposure to a health care facility or to
antibiotics. Incidence of community-onset CDI is increasing and health care providers should also consider
CDI in the evaluation of outpatient diarrheal illnesses in HIV-infected individuals. Data on Helicobacter
pylori infection in HIV infection are limited and do not suggest excess risk in HIV-infected individuals.
Other enteric infections that may cause diarrhea, such as Mycobacterium avium complex (MAC) and
cytomegalovirus, are discussed elsewhere in these guidelines.

As with bacterial enteric infections in HIV-uninfected persons, the probable source for most enteric infections
in HIV-infected patients is ingestion of contaminated food or water.? Sexual activity with the potential

for direct or indirect fecal-oral exposure also increases risk of infections, especially with Shigella'® and
Campylobacter" (see Appendix for further details). HIV-associated alterations in mucosal immunity or
intestinal integrity and treatment with acid-suppressive agents may increase risk of enteric bacterial infections.

Clinical Manifestations

The three major clinical syndromes of infection with Gram-negative enteric bacteria among HIV-infected
patients are:

» Self-limited gastroenteritis;

* More severe and prolonged diarrheal disease, potentially associated with fever, bloody diarrhea, and
weight loss; and

» Bacteremia associated with extra-intestinal involvement, with or without concurrent or preceding
gastrointestinal (GI) illness.'*"?

Severe community-associated diarrhea is often defined as >6 loose stools (loose stool is defined as defecated
material that takes the shape of a container) per day with or without other signs of disease such as fecal blood,
orthostatic hypotension, or fever. In HIV-infected patients, the risk of more profound illness increases with the
degree of immunosuppression.!'>*1¢ Relapses in infection with Sa/monella and other Gram-negative bacterial
enteric pathogens after appropriate treatment have been well documented in HIV-infected patients.'”"°

Diagnosis

Assessment of patients with diarrhea should include a complete exposure history (see below); a medication
review, because diarrhea is a common side effect of some ART and antibiotics; quantification of the diarrheal
illness by stool frequency, volume, duration, and presence of blood; and associated signs and symptoms, such
as presence and duration of fever. Physical examination should include measurement of temperature and
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assessment of volume and nutritional status.

The diagnosis of Gram-negative bacterial enteric infection is established through cultures of stool and

blood. Stool cultures are required to obtain antibiotic sensitivity testing for isolated enteric pathogens. Thus,
stool cultures are preferred over or in addition to molecular diagnostics in HIV-infected patients given
increasing resistance detected in enteric bacterial infections. Because incidence of bacteremia associated with
Salmonella gastroenteritis is high in HIV-infected individuals, particularly those with advanced disease, blood
cultures should be obtained from any patient with diarrhea and fever. For shigellosis, blood cultures may be
helpful but are less likely to be positive than in salmonellosis.

Other infections for which HIV-infected patients are at risk, albeit at a lower rate, are non-jejuni non-coli
Campylobacter species, such as Campylobacter fetus, Campylobacter upsaliensis, and Campylobacter lari,
and the enterohepatic Helicobacter spp. (Helicobacter cineadi and Helicobacter fennelliae), which were
originally described as Campylobacter spp. Blood culture systems will typically grow these bacteria, but they
are unlikely to be identified on routine stool cultures performed by most laboratories because growing these
fastidious organisms requires special stool culture conditions.

A stool sample for C. difficile toxin or polymerase chain reaction (PCR) assay should be routinely performed
for patients with diarrhea who have recently received or are currently receiving antibiotics (including
antimicrobial prophylaxis) or cancer chemotherapy, those who have been hospitalized in the past 4 to 6
weeks (or are currently hospitalized), those who reside in a long-term care facility, those with CD4 counts
<200 cells/mm?, those taking acid-suppressive medications, and those with moderate-to-severe community-
acquired diarrhea.?’ The most commonly used toxin tests are enzyme immunoassays that suffer from

low sensitivity. PCR assays or glutamate dehydrogenase antigen enzyme immunoassays (which must be
combined with a second confirmatory test for stool toxin) are recommended for testing.?! However, only
diarrheal stool samples should be tested for C. difficile to limit detection of asymptomatic colonization.
Regardless of the test used, the diagnosis of CDI can only be made through careful selection of the correct
population for testing and a correlation of clinical and laboratory findings.

Endoscopy should generally be reserved for patients in whom stool culture, microscopy, C. difficile toxin
assay, and blood culture fail to reveal an etiology or in whom treatment for an established diagnosis fails.
Endoscopy with biopsy may be required for diagnosing etiologies other than bacterial enteric infections,
including cryptosporidiosis, microsporidiosis, cytomegalovirus or MAC gastroenteritis, and noninfectious
causes of GI symptoms.

Clinicians should remain alert to the possibility of sexually transmitted disease (STD). Some sexually
transmitted rectal infections (e.g., proctitis due to lymphogranuloma venereum or Neisseria gonorrhoeae)
can produce symptoms similar to those seen with colitis due to Salmonella, Shigella, and Campylobacter
spp. If stool cultures fail to yield enteric bacterial pathogens in patients with symptoms of proctitis or colitis,
diagnostic evaluation for STDs with anoscopy, culture, and biopsy should be considered.

Preventing Exposure

Multiple epidemiologic exposures can place patients at risk of enteric illnesses. The most common are
ingestion of contaminated food or water and fecal-oral exposures (detailed prevention recommendations
related to food and water exposures, pet exposures, and travel-related exposures can be found in the Appendix).
Providing advice and education about such exposures is the responsibility of the health care provider. A
patient’s clinical condition and CD4 count can help the provider determine what prevention recommendations
are most appropriate. Patients with CD4 counts <200 cells/mm? or a history of AIDS-defining illness* are at
the greatest risk of enteric illnesses;®> however, excess risk of undetermined magnitude or duration may persist
in those with lesser degrees of immune impairment, including individuals treated with ART.

Patients should be advised to regularly wash their hands with soap and water or alcohol-based cleansers to
reduce the risk of enteric infection (AIII). With regard to preventing enteric infection, soap and water are
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preferred over alcohol-based cleansers, which do not kill C. difficile spores and are only partially active
against norovirus and Cryptosporidium (AIIT). HIV-infected patients should be advised to wash their hands
after potential contact with human feces (e.g., as through defecation, cleaning feces from infants, or contact
with a person who has diarrhea), after handling pets or other animals, after gardening or other contact with
soil, before preparing food and eating, and before and after sex (AIIT). HIV-infected patients should avoid
unprotected sex practices, such as anal sex and oral-anal contact that could result in oral exposure to feces
and, in addition to handwashing, they should be advised to use barriers such as dental dams during sex to
reduce exposures when possible (AILI).

Preventing Disease

Antimicrobial prophylaxis to prevent bacterial enteric illness is usually not recommended, including for
travelers (AIII). Prophylactic antimicrobial treatment can elicit adverse reactions, promote the emergence

of resistant organisms, and increase risk of CDI. In rare cases, however, antimicrobial prophylaxis with
fluoroquinolones or rifaximin can be considered, such as for immunosuppressed travelers, depending on
their level of immunosuppression, the region of travel, and the trip’s duration (CIII). For pregnant women
and patients already taking trimethoprim-sulfamethoxazole (TMP-SMX) (such as for Pneumocystis jirovecii
pneumonia prophylaxis), TMP-SMX may offer limited protection against travelers’ diarrhea as an alternative
to fluoroquinolones or rifaximin (BIII). Risk of toxicity should be considered before prophylaxis with TMP-
SMX is initiated solely because of travel.

Treating Disease
Empiric Therapy

In most situations, treatment of diarrheal disease in HIV-infected patients does not differ significantly

from that in immunocompetent individuals. Decisions on therapy are based on an assessment of diarrhea
severity and hydration status. Patients should be informed of the importance of maintaining hydration and
be given oral or intravenous (I'V) rehydration, if indicated (AIII). Because diarrheal disease can produce
temporary malabsorption or lactose intolerance, consuming a bland diet and avoiding fat, dairy, and complex
carbohydrates also are likely to be useful (BIIT). The effectiveness and safety of probiotics or antimotility
agents have not been adequately studied in HIV-infected patients with diarrheal illnesses.”* Antimotility
agents should be avoided if there is concern about inflammatory diarrhea, including CDI (BIII).

After obtaining stool samples for diagnostic evaluation, initiation and duration of empiric antimicrobial
therapy depend upon the patient’s CD4 count and clinical appearance. If stool samples are obtained, antibiotic
susceptibility testing should be performed to confirm and inform antibiotic choice. No further work-up may
be necessary and no treatment other than oral rehydration may be required, for example, in patients with CD4
counts >500 cells/mm? who have had 1 to 2 days of loose stools without fever or blood. However, a short
course of antibiotics may be indicated in HIV-infected patients with CD4 counts of 200 to 500 cells/mm?* who
have diarrhea severe enough to compromise quality of life or ability to work. Patients with advanced HIV
disease (i.e., CD4 counts <200 cells/mm?® or concomitant AIDS-defining illness) and clinically severe diarrhea
(i.e., >6 liquid stools per day or bloody stools or a lower number of liquid stools per day but accompanied by
fever or chills concerning for invasive bacterial disease) should undergo diagnostic evaluation to determine
the etiology of the diarrheal illness and receive antimicrobial treatment. Empiric therapy with ciprofloxacin

is reasonable (AIII). IV ceftriaxone or IV cefotaxime are reasonable alternatives (BIII). Therapy should be
adjusted subsequently based on the results of the diagnostic work-up. Diarrhea that is persistent (i.e., lasting
>14 days) in the absence of other clinical signs of severity, such as bloody stool or dehydration, should be
evaluated and directed therapy should be started once a diagnosis is confirmed.

Diarrhea is one of the most common illnesses affecting international travelers. Antimicrobial resistance
among enteric bacterial pathogens outside the United States is an important public health problem. For
example, traveler’s diarrhea caused by fluoroquinolone-resistant Campylobacter jejuni in Southeast Asia
is common.** Clinicians should consider the possibility of a resistant infection when prescribing empiric
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therapy for HIV-infected travelers who experience diarrhea or a syndrome consistent with a systemic
infection while traveling or upon returning to the United States, given reports of multidrug resistant
Enterobacteriaceae acquisition during travel.?>-%

Pathogen-Specific Therapy
Salmonella spp.

Immunocompetent hosts who are not HIV-infected often do not require treatment for Salmonella
gastroenteritis, as the condition is usually self-limited and treatment may prolong the carrier state. In
contrast, all HIV-infected patients with salmonellosis should be treated (AIII), although no clinical trials
have compared antimicrobial therapy with placebo. Notably, HIV infection increases the risk of Sa/monella
bacteremia 20- to 100-fold and mortality as much as 7-fold compared with that in patients who are not HIV-
infected.'-?

The initial treatment of choice for Salmonella infection is a fluoroquinolone (AIII). Ciprofloxacin is the
preferred agent (AIII).’! Other fluoroquinolones, such as levofloxacin and moxifloxacin, would likely be
effective in treating salmonellosis in HIV-infected patients but they have not been well evaluated in clinical
studies (BIII). Depending on antibiotic susceptibility, alternatives to the fluoroquinolones might include
TMP-SMX or expanded-spectrum cephalosporins such as ceftriaxone or cefotaxime (BIII).

The optimal duration of therapy for HIV-related Sa/monella infection has not been defined. For patients with
CD4 counts >200 cells/mm?® who have mild gastroenteritis without bacteremia, 7 to 14 days of treatment is
reasonable. For the same patients with bacteremia, 14 days is appropriate, provided clearance of bacteremia
is documented. Longer treatment is suggested if bacteremia persists or if the infection is complicated, that is,
if metastatic foci are present (BIII). For patients with advanced HIV disease (CD4 count <200 cells/mm?),

2 to 6 weeks of antibiotics is often recommended (CIII).*? Some patients with Sa/monella bacteremia may
remain febrile for 5 to 7 days despite effective therapy.

HIV-infected patients with Salmonella bacteremia, which typically occurs in those with advanced HIV
disease, should be monitored clinically for recurrence after treatment (BIII). Recurrence may present as
bacteremia or as an anatomically localized infection, including intra-abdominal, endothelial, urinary tract,
soft tissue, bone and joint, lung, or meningeal foci. Secondary prophylaxis should be considered for patients
with recurrent Salmonella bacteremia (BIII) and it might also be considered for patients with recurrent
gastroenteritis (with or without bacteremia) and in those with CD4 counts <200 cell/mm® with severe
diarrhea (BIII). The value of this secondary prophylaxis has not been established and must be weighed
against the risks of long-term antibiotic exposure. Recurrent Salmonella bacteremia constitutes an AIDS-
defining illness*® and suppression of HIV replication with ART appears to decrease the risk of recurrent
illnesses.** In patients whose Salmonella infection is resolved and who have responded to ART with
sustained viral suppression and CD4 counts >200 cells/mm?, secondary prophylaxis for salmonellosis can
probably be stopped (CII).” Clinicians also should be aware that recurrence may represent development of
antimicrobial resistance during therapy.

Shigella spp.

Therapy for Shigella infections is recommended both to shorten the duration of illness and to possibly

prevent spread of the infection to others (AIII).?! The recommended treatment for shigellosis is with a
fluoroquinolone, preferably ciprofloxacin, for 7 to 10 days (AIII). Although current CLSI criteria categorizes
Shigella isolates with MIC 0.12-1 ug/ml as susceptible, these isolates may harbor plasmid-mediated resistance
genes. Until the clinical significance of these findings can be determined, fluoroquinolones should only be
used to treat isolates with MIC <0.12 ug/ml.** Ciprofloxacin-resistant S. sonnei and S. flexneri have been
reported in the United States and are associated with international travel, homelessness, and being a man

who has sex with men (MSM); ciprofloxacin-resistant shigellosis among MSM appears to be acquired
predominantly within the United States, rather than during travel.*” Depending on antibiotic susceptibilities,
alternative agents might include TMP-SMX (7-10 days) or azithromycin (5 days) (BIII). Azithromycin has
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not been evaluated in HIV-infected patients with shigellosis, and the therapy suggested is extrapolated from
limited data in immunocompetent hosts.*® Recently, azithromycin-resistant Shigella spp in HIV-infected MSM
have been reported.’’ Treatment for patients with Shigella bacteremia is less well defined, but extending
treatment to at least 14 days is reasonable (BIII). Azithromycin is not recommended for treatment of Shigella
spp. bacteremia (AIII). Chronic suppressive or maintenance therapy is not recommended for first-time Shigella
infections (BIII). Recurrent infections can occur, particularly in individuals with CD4 counts <200 cells/mm?,

in which case extending antimicrobial therapy for up to 6 weeks is reasonable (BIII). As with Salmonella
infections, suppression of HIV replication with ART is expected to decrease the risk of recurrent shigellosis.

Campylobacter spp.

The optimal treatment of Campylobacteriosis in HIV-infected patients is poorly defined. Culture and testing
for the antibiotic susceptibility of Campylobacter isolates is recommended (BIII). Rates of resistance to
antimicrobial agents differs by Campylobacter species. In the United States in 2013, 22% of C. jejuni isolates
were resistant to fluoroquinolone and 2% were resistant to azithromycin; among C. coli isolates, 35% of
isolates were resistant to fluoroquinolones and 17% were resistant to azithromycin.** For patients with mild
disease and CD4 counts >200 cells/mm?, some clinicians opt to withhold therapy unless symptoms persist

for more than several days (CIII). For mild-to-moderate Campylobacteriosis, initiating therapy with a
fluoroquinolone such as ciprofloxacin for 7 to 10 days (if the organism is sensitive) or azithromycin for 5
days is a reasonable approach (BIII). Azithromycin has not been evaluated in HIV-infected patients with
Campylobacteriosis and the therapy suggested is extrapolated from limited data in immunocompetent hosts.*!
Patients with Campylobacter bacteremia should be treated for at least 14 days using a fluoroquinolone if the
isolate is sensitive (BIII). Azithromycin is not recommended for treatment of Campylobacter bacteremia
(AIII). Adding a second active agent, such as an aminoglycoside, may be prudent in these patients to limit the
emergence of antibiotic resistance (BIII). Antibiotic choice should be guided by antibiotic susceptibility tests.
Chronic suppressive or maintenance therapy is not recommended for first-time Campylobacter infections

in HIV-infected patients (BIII). However, recurrent infections can occur, particularly in patients with CD4
counts <200 cells/mm?. In recurrent disease, extending the length of antimicrobial therapy for 2 to 6 weeks

is reasonable (BIII). As with Salmonella infections, suppression of HIV replication with ART is expected to
decrease the risk of recurrent Campylobacter spp. infections.

Clostridium difficile

Auvailable data suggest that HIV-infected patients respond to treatment of CDI similarly to HIV-uninfected
patients. Guidelines and subsequent updates to guide the treatment of CDI have been published** and can be
consulted for further information. Multivariate analysis of 2 recent identical, multicenter (91 sites in United
States, Canada; 109 sites in Europe), randomized, double-blind studies involving 537 non-HIV-infected patients
with CDI (278 and 259 treated with metronidazole and vancomycin, respectively) found vancomycin to be
superior to metronidazole for clinical success [OR 1.575 (1.035, 2.396), P = 0.034]. Stratification by CDI
disease severity found 4.0% (mild), 8.3% (moderate), and 12.2% (severe) improved clinical success rates with
vancomycin therapy compared to metronidazole therapy.*® Given this trial and earlier data,*” vancomycin (AI)

is recommended for treatment of HIV-infected persons with CDI with the possible exception of mild CDI where
treatment with metronidazole (CII) may yield clinical success. Treatment of recurrent CDI in HIV-infected
patients is the same as in patients who are not HIV-infected. Limited case reports suggest that fecal microbiota
therapy (aka fecal transplant) may be successful and safe to treat recurrent CDI in HIV-infected patients (CIIT).*®
The impact of ART on recurrence of CDI is unknown.

Special Considerations with Regard to Starting ART

ART initiation should follow standard guidelines. The presence of a diarrheal illness is relevant only in terms
of a patient’s ability to ingest and absorb ART. If recurrent enteric infections are documented or Salmonella
bacteremia occurs, prompt initiation of ART should be considered regardless of CD4 count; in other words, the
presence of an enteric infection should not delay ART initiation (BIII).
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Monitoring of Response to Therapy and Adverse Events (Including IRIS)

Patients should be monitored closely for response to treatment, defined clinically by improvement in
systemic signs and symptoms, resolution of diarrhea, and sterilization of infected tissues or body fluids
such as blood. A follow-up stool culture to demonstrate clearance of the organism is not required if clinical
symptoms and diarrhea resolve. Follow-up stool culture may be required when public health considerations
and state law dictate the need to ensure micro—biologic cure, such as in health care or food service workers.

Immune reconstitution inflammatory syndrome has not been described in association with treatment for
bacterial enteric pathogens.

Managing Treatment Failure

Follow-up stool culture should be considered for patients who fail to respond clinically to appropriate
antimicrobial therapy. In patients with persistent or recurrent diarrhea despite therapy, clinicians should
consider other enteric infections in the context of the patient’s immune status and, in all cases, the possibility
of C. difficile or the development of antimicrobial resistance.

Observational studies suggest that plasma drug concentrations (e.g., of ciprofloxacin) in HIV-infected

patients may be decreased as a result of diarrhea or malabsorption.*-** Coadministration of quinolones with
magnesium- or aluminum-containing antacids or with calcium, zinc, or iron should be avoided because these
interfere with drug absorption. Although larger prospective studies are needed to determine the impact of
severe diarrhea on antibiotic absorption, it is prudent to use IV antibiotics in clinically unstable patients (AIII).

Preventing Recurrence

The pharmacologic approach to recurrent enteric infections is covered in the section on directed therapy
for each bacterial species. As noted above, secondary prophylaxis should be considered for patients with
recurrent Salmonella bacteremia (BIIT) and, in some circumstances, for those with recurrent shigellosis
(BIII) or Campylobacteriosis (BIII).

Special Considerations During Pregnancy

The diagnosis of bacterial enteric infection in pregnant women is the same as in women who are not
pregnant. Bacterial enteric infections in pregnant women should be managed the same as in women who are
not pregnant, with several considerations. Based on the safety profile, expanded-spectrum cephalosporins

or azithromycin should be the first-line therapy for bacterial enteric infections during pregnancy if
antimicrobials are required, depending on the organism and the results of susceptibility testing (BIII)."!
Arthropathy has been noted in the offspring of animals treated with quinolones during pregnancy. However,
studies evaluating quinolone use in pregnant women did not find an increased risk of birth defects or
musculoskeletal abnormalities.’>* Thus, quinolones can be used in pregnancy for bacterial enteric infections
in HIV-infected pregnant women if indicated by susceptibility testing or failure of first-line therapy, as listed
above (BIII). TMP-SMX use in the first trimester should be avoided, if possible, because of an association
with an increased risk of birth defects, specifically neural tube, cardiovascular, and urinary tract defects
(BIII).>>%%7 However, a recent review of potential risks related to TMP-SMX use cites the low quality

of current data and supports use of TMP-SMX in HIV-infected pregnant women as clinically indicated.>®
Neonatal care providers should be informed if maternal sulfa therapy was used near delivery because of

the theoretical increased risk of hyperbilirubinemia and kernicterus in the newborn. Since rifaximin is

not systemically absorbed, it can be used in pregnancy as in non-pregnant individuals. Limited data are
available on the risks of vancomycin use during pregnancy, however minimal absorption is expected with
oral therapy. With intravenous use, vancomycin readily crosses the placenta.”® A study of 10 infants evaluated
after second or third trimester in utero exposure from maternal intravenous vancomycin therapy for serious
staphylococcal infections found no hearing loss or renal toxicity attributed to vancomycin.®® A recent review
of metronidazole use in pregnancy for treatment of trichomoniasis or bacterial vaginosis found no increase in
risk of birth defects.®! Studies on use for CDI in pregnancy were not found.
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Recommendations for Preventing and Treating Bacterial Enteric Infections (page 1 of 3)

Preventing Bacterial Enteric lliness

* Antimicrobial prophylaxis to prevent bacterial enteric iliness usually is not recommended, including for travelers (Alll).

e |n rare cases, such as for immunosuppressed travelers, depending on their level of immunosuppression, the region of travel, and
the trip’s duration, antimicrobial prophylaxis with fluoroquinolones or rifaximin can be considered (CII).

* For pregnant women and patients already on trimethoprim-sulfamethoxazole (TMP-SMX) for prophylaxis against Pneumocystis
pneumonia TMP-SMX may offer limited protection against travelers’ diarrhea as an alternative to fluoroquinolone or rifaximin
(BIII).

General Considerations when Managing Patients with Bacterial Enteric Infections

* Oral or IV rehydration therapy (if indicated) should be given to patients with diarrhea (Alll).

« Antimotility agents should be avoided if there is concern about inflammatory diarrhea, including Clostridium difficile infection (CDI)
(BIN).

* Diagnostic fecal specimens should be obtained prior to initiation of empiric antimicrobial therapy.

* |f stool sample is obtained, antibiotic susceptibilities should be performed to confirm and inform antibiotic choice given increased
reports of antibiotic resistance.

* Risk of a bacterial enteric infection increases as CD4 count declines, with the greatest risk in patients with CD4 counts <200 cells/
mm?. Risk of bacteremia also increases with decreasing CD4 count. If no clinical response after 3 to 4 days, consider follow-up
stool culture with antibiotic susceptibility testing and other methods to detect enteric pathogens (e.g., toxin assays, molecular
methods), alternative diagnosis, antibiotic resistance, or drug-drug interactions.

o Effective ART may reduce the frequency, severity, and recurrence of bacterial enteric infections.

Empiric Treatment of Bacterial Enteric Infections (Pending Diagnostic Studies)

For patients with advanced HIV (CD4 count <200 cells/mm? or concomitant AIDS-defining ilinesses) and clinically severe diarrhea
(=6 liquid stools/day or bloody stool and/or accompanying fever or chills).

Preferred Therapy:
* Ciprofloxacin 500-750 mg PO (or 400 mg IV) q12h (Alll)

Alternative Therapy:
* Ceftriaxone IV 1 g q24h (BIIl), or
* Cefotaxime IV 1g q8h (BIII)

Note: [V antibiotic therapy with hospitalization should be considered in patients with marked nausea, vomiting, diarrhea, electrolyte
abnormalities, acidosis, blood pressure instability, and/or when clinical judgment indicates severity of disease.

For patients with persistent diarrhea (>14 days) but no other severe clinical signs (e.g., dehydration, blood in stool), antibiotic
therapy can be withheld until a diagnosis is confirmed.

Diarrhea is a common iliness of international travelers. Antimicrobial resistance among enteric bacterial pathogens outside the
United States is common. Clinicians should consider the possibility of resistant infections when prescribing empiric antibiotic
therapy for HIV-infected travelers while traveling or upon return to the United States, particularly among travelers to South and
Southeast Asia.

Treating Salmonellosis

All HIV-infected patients with salmonellosis should receive antibiotic treatment due to the increased risk of bacteremia (by 20-100-
fold) and mortality (by as much as 7-fold) compared with HIV-negative individuals (Alll).

Preferred Therapy for Salmonella Gastroenteritis With or Without Bacteremia:

* Ciprofloxacin 500-750 mg PO (or 400 mg IV) g12h (Alll)

Alternative Therapy:
« Levofloxacin 750 mg (PO or IV) g24h (BIll), or

* Moxifloxacin 400 mg (PO or 1V) g24h (BIII)

If susceptible, alternatives to fluoroquinolone may include 1 of the following:
* Trimethoprim 160 mg/sulfamethoxazole 800 mg (PO or IV) g12h (BIll), or
* Ceftriaxone 1V 1g q24h (BIIl), or

« Cefotaxime IV 1g q8h (BIII)
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Recommendations for Preventing and Treating Bacterial Enteric Infections (page 2 of 3)

Treating Salmonellosis, continued

Duration of Therapy for Gastroenteritis Without Bacteremia
e |f CD4 count >200 cells/mm?: 7-14 days (BII)

« |f CD4 count <200 cells/mm? particularly if primary illness was severe: 2—6 weeks (BIII)

Duration of Therapy for Gastroenteritis With Bacteremia

« |[f CD4 count >200 cells/mm?: 14 days; longer duration if bacteremia persists or if the infection is complicated (e.g., metastatic foci
of infection are present) (BIII)

« |f CD4 count <200 cells/mm?: 2—-6 weeks (BIII)

Secondary Prophylaxis

The role of long-term, secondary prophylaxis for patients with recurrent bacteremia or gastroenteritis is not well established.
Clinicians must weigh the benefit against the risks of long-term antibiotic exposure (BIIl). Antibiotic choices for secondary
prophylaxis are the same as for primary treatment and are dependent on the sensitivity of the Salmonella isolate.

Suppression of HIV replication with ART is expected to decrease the risk of recurrent ilinesses.
Clinicians should be aware that recurrence may represent development of antimicrobial resistance during therapy.

Some Experts Recommend Secondary Prophylaxis for:
e Patients with recurrent bacteremia, or
* Patients with recurrent gastroenteritis (with or without bacteremia) with CD4 count <200 cells/mm? and severe diarrhea (CIII)

When to Stop Secondary Prophylaxis:
« After resolution of Salmonella infection and response to ART with sustained viral suppression and CD4 count >200 cells/mm? (CII)

Treating Shigellosis

Therapy is indicated to shorten the duration of illness and to possibly prevent spread to others (Alll). However, given increasing
antimicrobial resistance and limited data demonstrating that antibiotic therapy limits transmission, antibiotic treatment may be withheld
in HIV-infected patients with CD4 >500 cells/mm? whose diarrhea resolves prior to culture confirmation of Shigella infection (CIII).

Preferred Therapy:
* Ciprofloxacin 500-750 mg PO (or 400 mg 1V) q12h if MIC<0.12 ug/ml (see Note) (Alll)

Alternative Therapy (Depending on Susceptibility Results):

* Levofloxacin 750 mg (PO or IV) g24h (BIll), or

 Moxifloxacin (PO or IV) 400 mg g24h (BIlI) or

* Trimethoprim 160 mg/sulfamethoxazole 800 mg PO or IV g12h (BIl) or

* Azithromycin 500 mg PO daily for 5 days (BIll) (Note: Azithromycin is not recommended for Shigella bacteremia [Alll])

Duration of Therapy:
« Gastroenteritis: 7-10 days (AIll) (except azithromycin, treat for 5 days)

* Bacteremia: =14 days (BIII)
* Recurrent infections: up to 6 weeks (BIII)

Chronic Maintenance or Suppressive Therapy:
« Not recommended for first-time Shigella infections (BIII)

Note: Increased resistance of Shigella to fluoroquinolones is occurring in the United States. Avoid treating Shigella with
fluoroquinolones if ciprofloxacin MIC is =0.12 ug/ml even if the laboratory identifies the isolate as sensitive. Many Shigella strains
resistant to fluoroquinolones exhibit resistance to other commonly used antibiotics. Thus, antibiotic sensitivity testing of Shigella
isolates from HIV-infected individuals should be performed routinely.

Treating Campylobacteriosis
 Optimal treatment is poorly defined.

e There is an increasing rate of fluoroquinolone resistance in the United States (22% resistance in 2013 among C. jejuniisolates).
» Antimicrobial therapy should be modified based on susceptibility reports.

Mild Disease if CD4 Count >500 cells/mm3:

e |f diarrhea resolves prior to culture confirmation of Campylobacter infection, antibiotic treatment can be withheld (CIII). If
symptoms persist, consider antibiotic therapy (CIlI).
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Recommendations for Preventing and Treating Bacterial Enteric Infections (page 3 of 3)

Treating Gampylobacteriosis, continued

Mild to Moderate Disease

Preferred Therapy:

* Ciprofloxacin 500-750 mg PO (or 400 mg 1V) q12h (BIIl)—if susceptible, or

e Azithromycin 500 mg PO daily for 5 days (BIlI) (Not recommended for bacteremia [Alll])

Alternative Therapy (Depending on Susceptibility Results):
* Levofloxacin 750 mg PO or IV g24h (BIl), or
* Moxifloxacin 400 mg PO or IV g24h (BIII)

Bacteremia:

e Ciprofloxacin 500-750 mg PO (or 400 mg 1V) g12h (BIII) plus an aminoglycoside (BIll) in bacteremic patients to limit the
emergence of antibiotic resistance

Duration of Therapy:

« Gastroenteritis: 7-10 days (BIll) [5 days if azithromycin is used]

¢ Bacteremia: =14 days (BIII)

* Recurrent bacteremic disease: 2—-6 weeks (BIll)

Chronic Maintenance or Suppressive Therapy:
 Not recommended for first-time Campylobacter infections (BIII)

Treating Clostridium difficile Infection (CDI)

Preferred Therapy:
e VVancomycin 125 mg (PO) 4 times per day for 10-14 days (Al)
« For severe, life-threatening CDI, see text and references for additional information.

Alternative Therapy for Mild CDI:
« For mild, outpatient disease: metronidazole 500 mg (PO) 3 times per day for 10-14 days (Cll)

Recurrent CDI:

* Treatment is the same as in patients without HIV infection. Fecal microbiota therapy (FMT) may be successful and safe to treat
recurrent GDI in HIV-infected patients (CIII). See text and references for additional information.

181}

Key to Acronyms: CD4 = CD4 T lymphocyte cell; IV = intravenously; PO = orally; g(n)h = every “n” hours.
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Bacterial Respiratory Disease (Last updated May 7, 2013; last reviewed June
26, 2019)

NOTE: Update in Progress

Epidemiology

Bacterial respiratory diseases; including sinusitis, bronchitis, otitis, and pneumonia; are among the most
common infectious complications in patients with HIV infection, occurring with increased frequency at all
CD4 T lymphocyte cell (CD4) counts,' and some data suggest that bacterial pneumonia may occur with
increased severity in this population. This chapter will focus on the diagnosis, prevention, and management
of bacterial pneumonia in HIV-infected patients.

Bacterial pneumonia is a common cause of HIV-associated morbidity and recurrent pneumonia (2 or more
episodes within a 1-year period) is an AIDS-defining condition. The incidence of bacterial pneumonia is
higher in HIV-infected individuals than in those who are not HIV infected.? More recently, the incidence
of bacterial pneumonia in HIV-infected individuals has declined. In one study, the incidence of bacterial
pneumonia declined from 22.7 episodes per 100 person-years in the era before combination antiretroviral
therapy (ART) to 9.1 episodes per 100 person-years by 199733

Bacterial pneumonia may be the first manifestation of underlying HIV infection and can occur at any stage
of HIV disease and at any CD4 count. The high rates of bacterial pneumonia in HIV-infected individuals
probably result from multiple factors, including qualitative B-cell defects that impair ability to produce
pathogen-specific antibody; impaired neutrophil function or numbers, or both; and factors, such as injection
drug use, that are associated with underlying HIV infection. Risk factors associated with an increased risk
of bacterial pneumonia include low CD4 count (< 200 cells/mm?), no or intermittent use of ART, cigarette
smoking, injection drug use, and chronic viral hepatitis.

In HIV-infected individuals, as in those who are not HIV infected, Streptococcus pneumoniae and Haemophilus
species are the most frequently identified causes of community-acquired bacterial pneumonia.®'? Atypical
bacterial pathogens such as Legionella pneumophila, Mycoplasma pneumoniae, and Chlamydophila species
have been reported as infrequent causes of community-acquired bacterial pneumonia in HIV-infected
individuals.”!

The frequency of Pseudomonas aeruginosa and Staphylococcus aureus as community-acquired pathogens is
higher in HIV-infected individuals than in those not HIV infected.!®!* Methicillin-resistant Staphylococcus
aureus (MRSA) infection, in particular, should be considered as a potential etiology for pneumonia, given
that community outbreaks of MRSA have been seen in men who have sex with men and nasal carriage

of MRSA is more common in HIV-infected individuals, particularly at lower CD4 cell counts.'> Also,
community-acquired MRSA pneumonia may not invariably be associated with preceding influenza illness.!®

In HIV-infected patients, particularly those infected with S. pneumoniae, incidence of bacteremia
accompanying pneumonia is increased compared with that in individuals who are not HIV infected. In
one study, the estimated rate of pneumococcal bacteremia in patients with AIDS (1,094 cases per 100,000)
was ~55 times that in HIV-uninfected individuals (20 cases per 100,000). This disparity narrowed but was
not eliminated after the introduction of ART.!” Other studies have highlighted the declining incidence of
pneumococcal bacteremia in the era of ART.!8

Bacterial pneumonia is associated with increased mortality in HIV-infected individuals.'®!*2° In HIV-infected
individuals with community-acquired bacterial pneumonia, a prospective, multicenter study documented
CD4 count <100 cells/mm?, radiographic progression of disease, and presence of shock as independent
predictors of increased mortality.?! In that study, multilobar infiltrates, cavitary infiltrates, and pleural
effusion on baseline radiograph all were independent predictors of radiographic progression of disease.
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Clinical Manifestations

Clinical and radiographic presentation of bacterial pneumonia in HIV-infected individuals is similar to that
in those who are not HIV infected. Patients with pneumonias caused by bacteria such as S. pneumoniae or
Haemophilus species characteristically have acute onset (3—5 days) of symptoms, including fevers, chills,
rigors, chest pain or pleurisy, cough productive of purulent sputum, and dyspnea.?? They are often febrile and
the presence of fever, tachycardia, or hypotension can be an indicator of sepsis. Tachypnea and decreased
arterial oxygen saturation indicate moderate-to-severe pneumonia and clinicians should strongly consider
hospitalizing such patients.

Patients with bacterial pneumonia typically have signs of focal consolidation, such as egophony, and/

or pleural effusion on lung examination. In contrast, lung examination often is normal in those with
Pneumocystis pneumonia (PCP), and if abnormal, reveals inspiratory crackles. In patients with bacterial
pneumonia, the white blood cell (WBC) count usually is elevated. The elevation may be relative to baseline
WBC in those with advanced HIV. A left shift in WBC differential may be present.

Individuals with bacterial pneumonia characteristically exhibit unilateral, focal, segmental, or lobar
consolidation on chest radiograph. The frequency of these typical radiographic findings, however, may
depend on the underlying bacterial pathogen. Those with pneumonia due to S. pneumoniae or Haemophilus
typically present with consolidation, whereas presence of cavitation may be a feature more suggestive of P.
aeruginosa or S. aureus.

Disease severity and arterial oxygenation should be assessed in all patients with pneumonia. Noninvasive
measurement of arterial oxygen saturation via pulse oximetry is an appropriate screening test. Arterial blood
gas analysis is indicated for those with evidence of hypoxemia suggested by noninvasive assessment and
for patients who have tachypnea and/or respiratory distress. Criteria developed to assess disease severity in
HIV-uninfected persons, such as the Pneumonia Severity Index (PSI) (http://pda.ahrg.gov/clinic/psi/psicalc.
asp) appear to be valid for HIV-infected patients, especially when used in combination with CD4 count?"->
(discussed in further detail in Treating Disease).

Diagnosis

Guidelines for diagnosing and managing community-acquired pneumonia (CAP) in individuals who are not
HIV infected also apply to those who are infected.?* Patients with clinical symptoms and signs suggestive
of CAP should have posteroanterior and lateral chest radiographs, if possible. If previous radiographs are
available, they should be reviewed to assess for presence of new findings. The clinical diagnosis of bacterial
pneumonia requires a demonstrable infiltrate.

Given the increased incidence of Mycobacterium tuberculosis in HIV-infected individuals, a tuberculosis
(TB) diagnosis should always be considered in HIV-infected patients who have pneumonia. Those with
clinical and radiographic findings suggestive of TB should be managed as potentially having TB (that

is, with respiratory isolation if hospitalized), and two to three sputum specimens should be obtained for
acid fast bacilli evaluation. In settings where the prevalence of TB is high, initiation of empiric therapy
for both bacterial pneumonia and TB may be appropriate for patients in whom both diagnoses are strong
considerations and after diagnostic studies are undertaken.

Often, the differential diagnosis of pneumonia in HIV-infected individuals is broad and a confirmed
microbiologic diagnosis allows clinicians to target the specific pathogen and discontinue broad spectrum
antibiotic therapy and/or empiric therapy (such as empiric PCP therapy) that targets non-bacterial pathogens.

HIV-infected patients with suspected CAP should undergo investigation for specific pathogens that would
significantly alter standard (empirical) management decisions when presence of such pathogens is suspected
based on epidemiologic, clinical, or radiologic clues. P. aeruginosa should be considered in HIV-infected
patients with advanced HIV disease (that is, CD4 count <50 cells/mm?), pre-existing lung disease such
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as bronchiectasis, or underlying neutropenia. It is also a consideration for HIV-infected patients who use
corticosteroids, are severely malnourished, have been hospitalized in the past 90 days or reside in a health
care facility or nursing home, or are on chronic hemodialysis. Because cavitary infiltrates are common in
patients with P. aeruginosa, that radiographic finding also should prompt an investigation for this pathogen.
S. aureus should be considered in patients with recent viral (or influenza) infection; a history of injection
drug use; or severe, bilateral, necrotizing pneumonia.

Routine diagnostic tests to identify an etiologic diagnosis are optional for HIV-infected patients with
suspected CAP who are well enough to be treated as outpatients, especially if the microbiologic studies
cannot be performed promptly.

In contrast, a pre-treatment expectorated sputum specimen for Gram stain and culture and two blood cultures
should be obtained from HIV-infected patients hospitalized for suspected CAP, particularly those who require
intensive care.

Gram stain and culture of expectorated sputum should be performed only if a good-quality specimen can

be obtained and quality performance measures can be met for collection, transport, and processing of
samples. Correlation of sputum culture with Gram stain can help in interpretation of sputum culture data. For
intubated patients, an endotracheal aspirate sample should be obtained. Bronchoscopy with bronchoalveolar
lavage should be considered, especially if the differential diagnosis is broad and includes pathogens such as
Pneumocystis jirovecii.

The increased incidence of bacteremia in HIV-infected patients, especially those with low CD4 cell counts,
and the high specificity of blood cultures argue for their collection in such individuals. Low sensitivity of
blood cultures in persons with higher CD4 counts argues against routine collection. However, patients with
HIV infection are at increased risk of infection with drug-resistant pneumococci.?>® Because identification
of this organism could lead to changes in management, collection of blood specimens in HIV-infected
patients with CAP should always be considered.

In addition to the above tests, urinary antigen tests for L. pneumophila and S. pneumoniae should be
considered.

Diagnostic thoracentesis should be considered in all patients with pleural effusion, especially if concern
exists for accompanying empyema, and therapeutic thoracentesis should be performed to relieve respiratory
distress secondary to a moderate-to-large-sized pleural effusion.

Preventing Exposure

No effective means exist to reduce exposure to S. pneumoniae and Haemophilus influenzae, which are
common in the community.

Preventing Disease

Vaccination against S. pneumoniae and influenza, use of combination ART, and lifestyle modifications are
all important measures in preventing bacterial pneumonia. Multiple observational studies of pneumococcal
polysaccharide vaccine (PPV) in the United States have reported benefits from such vaccination in HIV-
infected persons.?’-* Several studies also have documented an association between vaccination and a
reduced risk of pneumococcal bacteremia.'®3? One randomized placebo-controlled trial of PPV in Africa
paradoxically found that vaccination was associated with an increased risk of pneumonia.** Follow-up of this
cohort confirmed the increase in pneumonia in vaccinated subjects but also showed a decrease in all-cause
mortality.>

A 13-valent pneumococcal conjugate vaccine (PCV13) has recently been recommended by the Advisory
Committee on Immunization Practices for use in adults with immunocompromising conditions, including
HIV infection.**> A randomized, double-blind, placebo-controlled trial of 7-valent PCV among HIV-infected
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adults in Malawi demonstrated 74% efficacy against vaccine-type invasive pneumococcal disease, with clear

evidence of efficacy in those with CD4 counts <200 cells/mm?.3¢

HIV-infected adults and adolescents who have never received any pneumococcal vaccine should receive a
single dose of PCV13 regardless of CD4 count (AI).>* Patients with CD4 counts >200 cells/mm? should then
receive a dose of 23-valent PPV (PPV23) at least 8 weeks later (AII).2”3237-3° HIV-infected patients with
CD4 counts <200 cells/mm? can be offered PPV23 at least 8 weeks after receiving PCV13 (CIII); however,
it may be preferable to defer PPV23 until after the CD4 count increases to >200 cells/mm? on ART (BIII).
Clinical evidence supporting use of PPV23 in persons with CD4 counts <200 cells/mm?® appears strongest in
patients who also have HIV RNA <100,000 copies/mL;*"-* evidence also suggests benefit for those who start
ART before receiving PPV.?

The duration of the protective effect of PPV23 is unknown; a single revaccination with PPV is recommended
if >5 years have elapsed since the first dose of PPV23 was given (BIII).?! A third dose of PPV23 should be
given at age 65 years or later, as long as 5 years have elapsed since the most recent dose and it was given
before age 65 years (BIII).

PCV13 should also be given in HIV-infected patients who have already received PPV23 (AII). However,
such patients should wait at least 1 year after their most recent dose of PPV23 before receiving a single dose
of PCV13 (BIII).** Subsequent doses of PPV23 should be given according to the schedule outlined above
(i.e., at least 5 years between doses of PPV23 with no more than 3 lifetime doses).

Inactivated influenza vaccine should be administered annually during influenza season to all HIV-infected
individuals (AIII).*’ This recommendation is pertinent to prevention of bacterial pneumonia, which can
occur as a complication of influenza. Use of live attenuated influenza vaccine is contraindicated and is not
recommended in HIV-infected individuals (AIII).

The incidence of H. influenzae type b infection in HIV-infected adults is low. Therefore, H. influenzae type
vaccine is not usually recommended for adult use (BIII) unless a patient also has anatomic or functional
asplenia.

Several factors are associated with a decreased risk of bacterial pneumonia, including use of ART and of
trimethoprim-sulfamethoxazole (TMP-SMX) for PCP prophylaxis.?’ In many studies, daily administration
of TMP-SMX for PCP prophylaxis also reduced the frequency of bacterial respiratory infections.>*'*> This
point should be considered when selecting an agent for PCP prophylaxis; however, indiscriminate use of this
drug (when not indicated for PCP prophylaxis or other specific reasons) may promote development of TMP-
SMX-resistant organisms. Thus, TMP-SMX should not be prescribed solely to prevent bacterial respiratory
infection (BIII). Similarly, clarithromycin administered daily and azithromycin administered weekly are the
drugs of choice for Mycobacterium avium complex (MAC) prophylaxis and may be effective in preventing
bacterial respiratory infections.**** However, these drugs also should not be prescribed solely for preventing
bacterial respiratory infection (BIII).

A decreased absolute neutrophil count (e.g., <500 cells/mm?) is associated with an increased risk of bacterial
infections, including pneumonia, although this risk has been demonstrated primarily in persons with
malignancies. To reduce the risk of such bacterial infections, clinicians can consider taking steps to reverse
neutropenia, either by stopping myelosuppressive drugs (CIII) or by administering granulocyte-colony
stimulating factor (CIII), although these interventions have not been demonstrated to be effective in HIV-
infected persons.

Modifiable factors associated with an increased risk of bacterial pneumonia include smoking cigarettes and
using injection drugs and alcohol.2*#47 Clinicians should encourage cessation of these behaviors, and data
suggest that smoking cessation can decrease the risk of bacterial pneumonia.*
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Treating Disease

Whether patients should be treated on an outpatient basis or admitted to the hospital depends on several
factors. One study suggested that the site of care decision be dictated by considering the PSI and CD4 count
together.”® Mortality was increased in patients with higher PSI class, but even in those without an increased
mortality risk by PSI, the presence of a CD4 count <200 cells/mm? was associated with an increased risk

of death.?® This led to the suggestion to always offer hospitalization to CAP patients with CD4 counts <200
cells/mm? and to use the PSI to help guide the decision in those with higher CD4 counts.* In fact, in one
series of 118 HIV-infected patients with CAP who were hospitalized, 62% fell into PSI Classes I and II,
groups that are rarely hospitalized if not HIV infected.*® In another study, 40% of hospitalized HIV-infected

patients in low-risk PSI classes had CD4 counts <200 cells/mm?.?

The basic principles of treatment of community-acquired bacterial pneumonia are the same for HIV-infected
patients as for those who are not HIV infected.?* As discussed in the Diagnosis section, if specimens are to be
collected for diagnosis, they should be taken before antibiotic therapy is initiated. Antibiotic therapy should
be administered promptly, however, without waiting for the results of diagnostic testing.

Empiric Antibiotic Therapy by Treatment Setting and Severity of Diseases

Outpatient Treatment

HIV-infected individuals who are being treated as outpatients should receive an oral beta-lactam plus an
oral macrolide (AII) or an oral respiratory fluoroquinolone (AII). Preferred beta-lactams are high-dose
amoxicillin or amoxicillin-clavulanate; alternatives are cefpodoxime or cefuroxime. Preferred macrolides
are azithromycin or clarithromycin. Doxycycline is an alternative to the macrolide (CIII). Preferred oral
respiratory fluoroquinolones are moxifloxacin or levofloxacin.

An oral respiratory fluoroquinolone (moxifloxacin or levofloxacin) should be used in patients who are
allergic to penicillin (AII).

Respiratory fluoroquinolones also are active against M. tuberculosis. Thus, patients with TB who are treated
with fluoroquinolone monotherapy may have an initial but misleading response that could delay diagnosis

of TB and initiation of appropriate multidrug TB therapy and increase risk of drug-resistant TB and TB
transmission. Fluoroquinolones, therefore, should be used with caution in patients in whom TB is suspected
but who are not being treated with concurrent standard four-drug TB therapy. Increasing rates of pneumococcal
resistance suggest that empirical therapy with a macrolide alone cannot be routinely recommended (BIII).
Patients who are receiving a macrolide for MAC prophylaxis should never receive macrolide monotherapy for
empiric treatment of bacterial pneumonia, but macrolides can be used as part of a combination regimen.

Non-Intensive Care Unit Inpatient Treatment

HIV-infected individuals who are being treated as inpatients should receive an intravenous (IV) beta-lactam
plus a macrolide (AII) or an IV respiratory fluoroquinolone (AII). Preferred beta-lactams are ceftriaxone,
cefotaxime, or ampicillin-sulbactam. Preferred macrolides are azithromycin and clarithromycin. Doxycycline is
an alternative to the macrolide (CIII). Preferred respiratory fluoroquinolones are moxifloxacin or levofloxacin.
Clinical and Laboratory Standards Institute and U.S. Food and Drug Administration changes in the penicillin
breakpoints for treatment of non-meningitis pneumococcal disease imply that clinicians can consider treatment
with IV penicillin in HIV-infected patients confirmed to have pneumococcal pneumonia (BIII).>!

In patients who are allergic to penicillin, an IV respiratory fluoroquinolone (moxifloxacin or levofloxacin
[750 mg/day]) should be used (AII).

Because of the activity of fluoroquinolones against M. tuberculosis and the dangers of monotherapy in those
with TB, as previously discussed, fluoroquinolones should be used with caution in patients in whom TB is
suspected but who are not being treated with concurrent standard four-drug TB therapy.
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Increasing rates of pneumococcal resistance suggest that empirical therapy with a macrolide alone cannot be
recommended routinely (BIII). Patients who are receiving a macrolide for MAC prophylaxis should never
receive macrolide monotherapy for empiric treatment of bacterial pneumonia, but macrolides can be used as
part of a combination regimen.

Intensive Care Unit Treatment

Intensive care unit patients should not receive empiric monotherapy, even with a fluoroquinolone, because
the efficacy of this approach has not been established. In one study, the use of dual therapy (usually

with a beta-lactam plus a macrolide) was associated with reduced mortality in patients with bacteremic
pneumococcal pneumonia, including those admitted to the intensive care unit.”? Patients with severe
pneumonia who require intensive care should be treated with an I'V beta-lactam plus either [V azithromycin
(AII) or an IV respiratory fluoroquinolone (moxifloxacin or levofloxacin [750 mg/day]) (AII). Preferred
beta-lactams are ceftriaxone, cefotaxime, or ampicillin-sulbactam.

In patients who are allergic to penicillin, aztreonam plus an IV respiratory fluoroquinolone (moxifloxacin or
levofloxacin [750 mg/day]) should be used (BIII).

The majority of CAP pathogens can be treated adequately with recommended empiric regimens. The
increased incidence of P. aeruginosa and S. aureus (including community-acquired MRSA) as causes of
CAP are exceptions. Both of these pathogens occur in specific epidemiologic patterns with distinct clinical
presentations, for which empiric antibiotic coverage may be warranted. Diagnostic tests (sputum Gram stain
and culture) are likely to be of high yield for these pathogens, allowing early discontinuation of empiric
treatment if results are negative.

Empiric Pseudomonas aeruginosa Treatment

If risk factors for Pseudomonas infection are present, an antipneumococcal, antipseudomonal beta-lactam
plus either ciprofloxacin or levofloxacin (750-mg dose) should be used (BIII). Preferred beta-lactams

are piperacillin-tazobactam, cefepime, imipenem, or meropenem. Alternatives are an antipneumococcal,
antipseudomonal beta-lactam plus an aminoglycoside and azithromycin (BIII) or an antipneumococcal,
antipseudomonal beta-lactam plus an aminoglycoside and an antipneumococcal fluoroquinolone (BIII). In
patients who are allergic to penicillin, aztreonam can be used in place of the beta-lactam (BIII).

Empiric Staphylococcus aureus Treatment

In patients who have risk factors for S. aureus infection, including community-acquired MRSA, vancomycin
or linezolid should be added to the antibiotic regimen (BIII). Although not routinely recommended, the
addition of clindamycin (to vancomycin, but not to linezolid) may be considered if severe necrotizing
pneumonia is present to minimize bacterial toxin production (CIII).

Pathogen-Directed Therapy

When the etiology of the pneumonia has been identified on the basis of reliable microbiological methods,
antimicrobial therapy should be modified and directed at that pathogen.

Switch from Intravenous to Oral Therapy

A switch to oral therapy should be considered in patients with CAP on IV antibiotic therapy who have
improved clinically, can swallow and tolerate oral medications, and have intact gastrointestinal function.
Suggested criteria for clinical stability include oral temperature <37.8°C, heart rate <100 beats/minute,
respiratory rate <24 breaths/minute, systolic blood pressure >90 mm Hg, and room air oxygen saturation
>90% or partial pressure of oxygen in arterial blood (PaO,) >60 mm Hg.**

Special Considerations Regarding When to Start Antiretroviral Therapy
The presence of acute opportunistic infection (OI), including bacterial pneumonia, increases the urgency of
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starting ART. In one randomized, controlled trial, use of ART early in the course of Ols, including bacterial
infections, led to less AIDS progression and death compared with later onset of therapy.>* Therefore, in
patients not already on ART, ART should be initiated early in the course of bacterial pneumonia (AI).

Monitoring of Response to Therapy and Adverse Events (Including IRIS)

The clinical response to appropriate antimicrobial therapy is similar in HIV-infected patients and individuals
who are not HIV infected.>* A clinical response (i.e., reduction in fever and improvement in respiratory
symptoms, physical findings, and laboratory studies) typically is observed within 48 to 72 hours after
initiation of appropriate antimicrobial therapy. The presence of advanced HIV infection, CD4 count <100
cells/mm?, and S. pneumoniae etiology were predictors of needing >7 days to reach clinical stability, whereas
those patients receiving ART tended to become clinically stable sooner.*’ Usually, radiographic improvement
lags behind clinical improvement.

Immune reconstitution inflammatory syndrome (IRIS) has not been described in association with bacterial
respiratory disease and treatment with ART in HIV-infected patients.

Managing Treatment Failure

Patients who fail to respond to appropriate antimicrobial therapy should undergo further evaluation to search
for other infectious and noninfectious causes of pulmonary dysfunction. The possibility of TB should always
be considered in HIV-infected patients with pulmonary disease.

Preventing Recurrence

HIV-infected patients should receive pneumococcal and influenza vaccine as recommended. Antibiotic
chemoprophylaxis generally is not recommended specifically to prevent recurrences of bacterial respiratory
infections because of the potential for development of drug-resistant microorganisms and drug toxicity.

Special Considerations During Pregnancy

The diagnosis of bacterial respiratory tract infections in pregnant women is the same as in those who

are not pregnant, with appropriate shielding of the abdomen during radiographic procedures. Bacterial
respiratory tract infections should be managed as in women who are not pregnant, with certain exceptions.
Clarithromycin is not recommended as the first-line agent among macrolides because of an increased risk

of birth defects seen in some animal studies. Two studies, each involving at least 100 women with first-
trimester exposure to clarithromycin, did not document a clear increase in or specific pattern of birth defects,
although an increased risk of spontaneous abortion was noted in one study.**>*® Azithromycin did not produce
birth defects in animal studies, but experience with human use in the first trimester is limited. Azithromycin
is recommended when a macrolide is indicated in pregnancy (BIII). Arthropathy has been noted in immature
animals with in utero exposure to quinolones. However, studies evaluating quinolone use in pregnant women
did not find an increased risk of birth defects or musculoskeletal abnormalities.>’® Thus, when indicated,
quinolones can be used in pregnancy for serious respiratory infections (CIII).*

Doxycycline is not recommended for use during pregnancy because of increased hepatotoxicity and
staining of fetal teeth and bones. Beta-lactam antibiotics have not been associated with teratogenicity or
increased toxicity in pregnancy. Aminoglycosides can be used as needed. A theoretical risk of fetal renal or
eighth nerve damage exists with exposure during pregnancy, but this finding has not been documented in
humans, except with streptomycin (10% risk) and kanamycin (2% risk). Experience with linezolid in human
pregnancy has been limited, but it was not teratogenic in mice, rats, and rabbits.

Pneumonia during pregnancy is associated with increased rates of preterm labor and delivery. Pregnant
women with pneumonia after 20 weeks’ gestation should be monitored for evidence of contractions (BII).

Pneumococcal vaccine can be administered during pregnancy (AIII). Although its safety during the first
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trimester has not been evaluated, no adverse consequences have been reported among newborns whose
mothers were inadvertently vaccinated during pregnancy. Inactivated influenza vaccine also can be
administered during pregnancy, and the vaccine is recommended for all pregnant women during influenza
season (AIII). Live attenuated influenza vaccine should not be used in HIV-infected persons (AIII). Because
administration of vaccines can be associated with a transient rise in plasma HIV RNA levels, vaccination of
pregnant women is recommended after ART has been initiated to minimize increases in plasma HIV RNA
levels that might increase the risk of perinatal transmission of HIV.

Recommendations for Preventing and Treating Bacterial Respiratory Diseases (page 1 of 3)

Preventing Streptococcus pneumoniae Infections

Indications for Pneumococcal Vaccination:
e All HIV-infected persons regardless of CD4 count

Vaccination Recommendations:

For Individuals Who Have Not Received Any Pneumococcal Vaccination:

Preferred Vaccination:

* One dose of PCV13 (Al), followed by:

* For patients with CD4+ count >200 cells/uL: PPV23 should be given at least 8 weeks after receiving PCV13 (All); or

« For patients with CD4 count <200 cells/uL: PPV23 can be offered at least 8 weeks after receiving PCV13 (ClII) or can await
increase of CD4 count to >200 cells/uL on ART (BIII)

Alternative Vaccination:
* One dose of PPV23 (BIl)

For Individuals Who Have Previously Received PPV23:
* One dose of PCV13 should be given at least 1 year after the last receipt of PPV23 (All)

Re-vaccination of PPV
A dose of PPV23 is recommended for individuals 19-64 years old if >5 years have elapsed since the first dose of PPV (BIII)
¢ Another dose should be given for individuals 65 years or older, if at least 5 years have elapsed since previous PPV23 dose (BIIl)

Vaccine Dosing:
*PCV13-0.5mL IM

* PPV23-0.5mL IM
Preventing Influenza and Bacterial Pneumonia as a Complication of Influenza

Indication for Influenza Vaccination:
« All HIV-infected persons during influenza season (Alll)

Vaccination:
e Inactivated influenza vaccine per recommendation of the season (Alll)

Note: Live attenuated influenza vaccine is contraindicated in HIV-infected persons (Alll)

Treating Community-Acquired Bacterial Pneumonia

Note—Empiric antimicrobial therapy should be initiated promptly for patients presenting with clinical and radiographic evidence
consistent with bacterial pneumonia. The recommendations listed below are suggested empiric therapy. The regimen should be
modified as needed once microbiologic and drug susceptibility results are available.
Empiric Outpatient Therapy (Oral)
Preferred Therapy:
* An oral beta-lactam + a macrolide (azithromycin or clarithromygcin) (All), or

* Preferred beta-lactams: high-dose amoxicillin or amoxicillin/clavulanate

e Alternative beta-lactams: cefpodoxime or cefuroxime
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* Afluoroquinolone® (All), especially for patients with penicillin allergies
e Levofloxacin® 750 mg PO once daily (All), or
* Moxifloxacin® 400 mg PO once daily (All)

Alternative Therapy:
* A beta-lactam (All) + doxycycline (CIII)

Duration of Therapy:
e For most patients: 7-10 days; a minimum of 5 days. The patient should be afebrile for 48—72 hours, and should be clinically
stable before discontinuation of therapy
Empiric Therapy for Non-ICU Hospitalized Patients
Preferred Therapy:
* An |V beta-lactam + a macrolide (azithromycin or clarithromycin) (All), or
* Preferred beta-lactams: ceftriaxone, cefotaxime, or ampicillin-sulbactam

* An IV fluoroquinolone® (All), especially for patients with penicillin allergies
e Levofloxacin® 750 mg IV once daily (All), or
* Moxifloxacin® 400 mg IV once daily (All)

Alternative Therapy:
* An IV beta-lactam (All) + doxycycline (CIII)
* |V penicillin may be used for confirmed pneumococcal pneumonia (BIlI)

Empiric Therapy for ICU Patients

Preferred Therapy:

* An IV beta-lactam + IV azithromycin (All), or

* An |V beta-lactam + (levofloxacin® IV 750 mg once daily or moxifloxacin® 400mg 1V daily) (All)
* Preferred beta-lactams: ceftriaxone, cefotaxime, or ampicillin-sulbactam

Alternative Therapy:
For Penicillin-Allergic Patients:
e Aztreonam (IV) + an IV respiratory fluoroquinolone (moxifloxacin 400 mg per day or levofloxacin 750 mg per day) (BIII)

Empiric Therapy for Patients at Risk of Pseudomonas Pneumonia

Preferred Therapy:

* An IV antipneumococcal, antipseudomonal beta-lactam + (ciprofloxacin IV [400 mg q8—12h] or levofloxacin IV 750 mg/day) (BIlI)
* Preferred beta-lactams: piperacillin-tazobactam, cefepime, imipenem, or meropenem

Alternative Therapy:

* An IV antipneumococcal, antipseudomonal beta-lactam + an IV aminoglycoside + IV azithromycin (BIll), or

e An IV antipneumococcal, antipseudomonal beta-lactam + an IV aminoglycoside + an IV antipneumococcal fluoroquinolone
(moxifloxacin [400 mg/day] or levofloxacin [750 mg/day]) (BIII)

For Penicillin-Allergic Patients:
* Replace the beta-lactam with aztreonam (BIII)

Empiric Therapy for Patients at Risk of Staphylococcus aureus Pneumonia:

* Vancomycin |V or linezolid (IV or PO) should be added to the baseline regimen (BIII).

* Although not routinely recommended, the addition of clindamycin to vancomycin (but not to linezolid) may be considered for
severe necrotizing pneumonia to minimize bacterial toxin production (CIII).

Other Considerations

 Empiric therapy with a macrolide alone is not routinely recommended because of increasing pneumococcal resistance (BIII).

* Patients receiving a macrolide for MAC prophylaxis should not receive macrolide monotherapy for empiric treatment of bacterial
pneumonia.
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* Once the pathogen has been identified by reliable microbiologic methods, antibiotics should be modified to treat the pathogen
(BIII).

« For patients begun on IV antibiotic therapy, switching to PO should be considered when patient is clinically improved and able to
tolerate oral medications.

* Antibiotics chemoprophylaxis is generally not recommended because of the potential for development of drug resistance
microorganisms and drug toxicities.

# Respiratory fluoroquinolones such as levofloxacin or moxifloxacin are also active against Mycobacterium tuberculosis. In patients
with undiagnosed TB, fluoroquinolones may alter response to therapy, delay TB diagnosis, and increase the risk of drug resistance.
These drugs should be used with caution in patients in whom TB is suspected but who are not receiving a standard 4-drug TB
regimen.

Key to Acronyms: PCV13 = 13-Valent Pneumococcal Conjugate Vaccine; CD4 = CD4 T lymphocyte cell; PPV 23 = 23-Valent
Pneumococcal Polysaccharide Vaccine; ART = antiretroviral therapy; IM = intramuscularly; PO = Orally; IV = Intravenously; MAC =
Mycobacterium avium complex
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Bartonellosis (Last updated May 7, 2013; last reviewed June 26, 2019)

Epidemiology

Bartonella species cause infections that include cat scratch disease, retinitis, trench fever, relapsing
bacteremia, endocarditis, bacillary angiomatosis (BA), and bacillary peliosis hepatis.! The latter two
manifestations occur only in individuals who are immunocompromised. BA is caused by either Bartonella
quintana or Bartonella henselae."* Twenty-four species and three subspecies of Bartonella have been
isolated and are officially recognized (http://www.bacterio.cict.fr/b/bartonella.html), and eight have been
isolated from humans. However, only B. henselae and B. quintana infections have been identified in HIV-
infected patients.” BA most often occurs late in HIV infection, in patients with median CD4 T lymphocyte
(CD4 cell) counts <50 cells/mm3.2 In HIV-infected patients, bartonellosis is often a chronic illness, lasting for
months to years, with BA lesions and intermittent bacteremia.

Development of BA lesions caused by B. henselae is statistically linked to cat exposure in patients with
HIV infection.? In contrast, BA caused by B. quintana is associated with body louse infestation and
homelessness.? The body louse serves as the vector of B. quintana in humans. To avoid exposure to B.
quintana, HIV-infected patients should avoid body lice and, if infected, treat the infestation. The cat

flea is the vector of B. henselae in cats. Cats are the most common vector (via a scratch) responsible for
transmitting B. henselae to humans, most likely when their claws become contaminated with feces from B.
henselae-infected fleas. In some areas of the United States, the prevalence of B. henselae bacteremia in pet
cats approaches 50%.> Control of cat flea infestation and avoidance of cat scratches are therefore critical
strategies for preventing B. henselae infections in patients who are HIV infected.

Clinical Manifestations

BA lesions have been associated with nearly every organ system, but cutaneous lesions are the most readily
identified. These lesions can be clinically indistinguishable from Kaposi sarcoma, pyogenic granuloma,

and other skin conditions. BA also can cause subcutaneous nodules. Osteomyelitis is usually caused by B.
quintana, and only B. henselae can cause bacillary peliosis hepatis. Although isolated organs can appear

to be the principal focus of disease, BA represents a hematogenously disseminated infection, and systemic
symptoms of fever, night sweats, and weight loss often accompany BA. Bartonella infection is a major cause
of unexplained fever in patients with late-stage AIDS and should be considered in the differential diagnosis
of patients with fever and CD4 counts <100 cells/mm?®.* Bartonella is a relatively common cause of culture-
negative endocarditis in immunocompetent and immunocompromised humans and is most commonly caused
by B. quintana and, less frequently, B. henselae.’

Diagnosis
Diagnosis can be confirmed by histopathologic examination of biopsied tissue.® BA lesions are characterized

by vascular proliferation, and a modified silver stain (such as Warthin-Starry stain) usually demonstrates
numerous bacilli. Tissue Gram staining and acid-fast staining are negative.

A well-characterized serologic test was developed at Centers for Disease Control and Prevention’ and is also
available at some state health labs. In addition, several private laboratories offer serological testing, but none
of these private laboratory tests has been evaluated for sensitivity or specificity with sera from HIV-infected
patients with culture-documented Bartonella infection. In immunocompetent patients, anti-Bartonella
antibodies might not be detectable for 6 weeks after acute infection; in contrast, by the time Bartonella
infection is suspected in patients with late-stage HIV infection, they usually have been infected for months
or even >1 year. Note that as many as 25% of Bartonella culture-positive patients never develop antibodies
in the setting of advanced HIV infection.* In those patients who do develop anti-Bartonella antibodies,
monitoring of antibody levels can correlate with resolution and recrudescence of Bartonella infection.
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Bartonella species can be isolated (with difficulty) from blood, using ethylenediaminetetraacetic acid
(EDTA) tubes. The organisms have been isolated from tissue in only a few laboratories because of the
fastidious nature of Bartonella.? Polymerase chain reaction methods have been developed for identification
and speciation of Bartonella but are not widely available.

Preventing Exposure

HIV-infected patients, specifically those who are severely immunocompromised (CD4 counts <100 cells/
mm?), are at high risk of severe disease when infected by B. quintana and B. henselae. The major risk
factors for acquisition of B. henselae are contact with cats infested with fleas and receiving cat scratches.
Immunocompromised individuals should consider the potential risks of cat ownership (AIII). Patients who
want cats should acquire animals that are older than age 1 year and in good health (BII). Cats should be
acquired from a known environment, have a documented health history, and be free of fleas. Stray cats and
cats with flea infestation should be avoided. Declawing is not advised, but HIV-infected individuals should
avoid rough play with cats and situations in which scratches are likely (AII). Patients should avoid contact
with flea feces (i.e., flea dirt), and any cat-associated wound should be washed promptly with soap and water
(BIII). Care of cats should include a comprehensive, ongoing flea-control program under the supervision
of a veterinarian (BIII). No evidence indicates any benefits to cats or their owners from routine culture or
serologic testing of the pet for Bartonella infection or from antibiotic treatment of healthy, serologically
positive cats (BII). The major risk factor for B. quintana infection is body lice infestation. Patients who
are homeless or in marginal housing should be informed that body louse infestation can be associated with
serious illness and provided with appropriate measures to eradicate body lice, if present (AII).

Preventing Disease

Primary chemoprophylaxis for Bartonella-associated disease is not recommended (BIII). However, note
that in a retrospective case-control study, Mycobacterium avium complex prophylaxis using a macrolide or
rifamycin was protective against developing Bartonella infection.?

Treating Disease

All HIV-infected patients with Bartonella infection should receive antibiotic treatment (AIT). Guidelines

for treatment of Bartonella infections have been published.® No randomized, controlled clinical trials have
evaluated antimicrobial treatment of bartonellosis in HIV-infected patients. Erythromycin and doxycycline
have been used successfully to treat BA, peliosis hepatis, bacteremia, and osteomyelitis and are considered
first-line treatment for bartonellosis on the basis of reported experience in case series (AII).!? Therapy
should be administered for >3 months (AII). Doxycycline, with or without a rifamycin, is the treatment of
choice for bartonellosis infection involving the central nervous system (CNS) (AIII). For severe Bartonella
infections, combination therapy using erythromycin or doxycycline with a rifamycin is recommended (BIII);
intravenous therapy may be needed initially (AIII). Treatment of confirmed Bartonella endocarditis should
include doxycycline with the addition of gentamicin for 2 weeks (if tolerated); a rifamycin can be substituted
for gentamicin in the setting of renal insufficiency (BII).®

Clarithromycin or azithromycin treatment has been associated with clinical response and either of these

can be an alternative therapy Bartonella infections (except for endocarditis or CNS infections) (BIII).
Azithromycin is recommended for patients who are less likely to comply with the more frequent dosing
schedule for doxycycline or erythromycin. A third-generation cephalosporin, ceftizoxime,’ was used
successfully to treat Bartonella in a pregnant HIV-infected woman, but because there are no other data, a
macrolide is the drug of first choice. Penicillins and first-generation cephalosporins have no in vivo activity
and should not be used for treatment of bartonellosis (BII). Quinolones and trimethoprim-sulfamethoxazole
(TMP-SMX) have variable in vitro activity and an inconsistent clinical response in case reports and are not
recommended (BIII).
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Special Consideration with Regard to Starting ART

Antiretroviral-naive patients with Bartonella CNS or ophthalmic lesions should probably be treated with
doxycycline and a rifamycin for 2 to 4 weeks before instituting antiretroviral therapy (CIII).

Monitoring of Response to Therapy and Adverse Effects (Including IRIS)

Patients should have anti-Bartonella 1gG antibody titers checked at the time of diagnosis and, if positive,
should be followed with sequential titers every 6 to 8 weeks until a four-fold decrease is documented.
This test is available at the Centers for Disease Control and Prevention and several large commercial labs.
Patients treated with oral doxycycline should be cautioned about pill-associated ulcerative esophagitis
that occurs most often when a dose is taken with only a small amount of liquid or at night just before
retiring.'” Photosensitivity also can occur during doxycycline treatment. Adverse effects associated with
macrolides include nausea, vomiting, abdominal pain, and elevations of liver transaminase levels. Serious
side effects can occur during treatment with rifamycins, including hypersensitivity reactions (including
thrombocytopenia, interstitial nephritis, and hemolytic anemia), and hepatitis. Administration of rifamycins
strongly induces the cytochrome P450 enzyme system, which is an important consideration when other
medications, including many ARV drugs, are taken simultaneously.

Immune reconstitution inflammatory syndrome (IRIS) has not been described in association with
Bartonellosis and treatment with ART in HIV-infected persons.

Managing Treatment Failure

Among patients who fail to respond to initial treatment, 1 or more of the second-line alternative regimens
should be considered (AIII), again with treatment duration of >3 months. For patients with positive or
increasing antibody titers, treatment should continue until a fourfold decrease is documented.

Preventing Recurrence

If a relapse occurs after a minimum 3-month course of primary treatment, long-term suppression of infection
with doxycycline or a macrolide is recommended, as long as the CD4 count remains <200 cells/mm?* (AIII).

Long-term suppression can be discontinued after the patient has received at least 3 to 4 months of therapy
and when the CD4 count remains >200 cells/mm? for >6 months (CIII). Some specialists would discontinue
therapy only if the Bartonella titers have also decreased by four-fold (CIII).

Special Considerations During Pregnancy

Infection with Bartonella bacilliformis in immunocompetent patients during pregnancy has been associated
with increased complications and risk of death.!! No data are available on the effect of B. henselae or B.
quintana infections in pregnant women with concomitant HIV infection.

The approach to diagnosis of Bartonella infections in pregnant women is the same as in non-pregnant
women. Erythromycin treatment should be used (AIII) rather than tetracyclines during pregnancy because of
the increased risk of hepatotoxicity and the accumulation of tetracycline in fetal teeth and bones, resulting in
dark, permanent staining of fetal teeth. Third-generation cephalosporins such as ceftizoxime® or ceftriaxone
may have efficacy against Bartonella in pregnant women who are HIV infected, but it should be considered
second-line therapy after a macrolide. First- and second-generation cephalosporins are not recommended
because of their lack of efficacy against Bartonella (All).
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Recommendations for Treating Bartonella Infections

Preferred Therapy
For Bacillary Angiomatosis, Peliosis Hepatis, Bacteremia, and Osteomyelitis:

* Doxycycline 100 mg PO or IV q12h (All), or
e Erythromycin 500 mg PO or IV g6h (All)

For Infections Involving the CNS:
 Doxycycline 100 mg PO or IV g12h +/- rifampin 300 mg PO or IV q12h (Alll)

For Confirmed Bartonella Endocarditis:

¢ (Doxycycline 100 mg IV q12h + gentamicin 1 mg/kg IV q8h) x 2 weeks, then continue with doxycycline 100 mg IV or PO q12h
(BIN), or

e For patients with renal insufficiency: (doxycycline 100 mg IV q12h + rifampin 300 mg IV or PO q12h) x 2 weeks, then continue
with doxycycline 100 mg IV or PO g12h (BII)

For Other Severe Infections
* Doxycycline 100 mg PO or IV q12h + rifampin 300 mg PO or IV g12h (BIll), or
e Erythromycin 500 mg PO or IV g6h + rifampin 300 mg PO or IV q12h (BIII)

Alternative Therapy for Bartonella Infections (Not for Endocarditis or CNS Infections):
e Azithromycin 500 mg PO daily (BIIl), or

e Clarithromycin 500 mg PO BID (BIII)

Duration of Therapy:
¢ At least 3 months

Indication for Long-Term Suppressive Therapy
If a relapse occurs after a >3 month course of primary treatment:
« A macrolide or doxycycline as long as the CD4 count remains <200 cells/mm? (Alll)

Indications for Discontinuing Long-Term Suppressive Therapy (Cll):

¢ Received at least 3 to 4 months of treatment; and

* CD4 count >200 cells/mm? for at least 6 months

* Some specialists would only discontinue therapy if Bartonella titers have also decreased by four-fold

Other Considerations

» Rifampin is a potent hepatic enzyme inducer and may lead to significant interaction with many drugs; including ARV agents (see
Table 5 for dosing recommendations)

Key to Abbreviations: ARV = antiretroviral; BID = twice daily; CD4 = CD4 T lymphocyte cell; CNS = central nervous system, IV =

intravenously, PO = orally; q(n)h = every “n” hours
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Candidiasis (Mucocutaneous) (Last updated October 18, 2017; last reviewed
June 26, 2019)

NOTE: Update in Progress

Epidemiology

Oropharyngeal and esophageal candidiasis are common in HIV-infected patients."? The vast majority of

such infections are caused by Candida albicans, although infections caused by non-albicans Candida

species have also been reported in recent years worldwide.>* The occurrence of oropharyngeal or esophageal
candidiasis is recognized as an indicator of immune suppression and is most often observed in patients

with CD4 T lymphocyte (CD4) cell counts <200 cells/mm?, with esophageal disease typically occurring at
lower CD4 counts than oropharyngeal disease."> In contrast, vulvovaginal candidiasis—whether a single
episode or recurrent—is common in healthy, adult women and does not suggest HIV infection. The advent of
antiretroviral therapy (ART) has led to a dramatic decline in the prevalence of oropharyngeal and esophageal
candidiasis and a marked diminution in cases of refractory disease.

Fluconazole (or azole) resistance is predominantly the consequence of previous exposure to fluconazole (or
other azoles), particularly repeated and long-term exposure.’” In this setting, the vast majority of cases relate
to acquisition of C. albicans resistance, however, prior exposure to azole therapy has also been associated
with a gradual emergence of non-albicans Candida species, particularly Candida glabrata, as a cause of
refractory mucosal candidiasis in patients with advanced immunosuppression and low CD4 counts.”!0

Clinical Manifestations

Oropharyngeal candidiasis is characterized by painless, creamy white, plaque-like lesions that can occur

on the buccal surface, hard or soft palate, oropharyngeal mucosa, or tongue surface. Lesions can be easily
scraped off with a tongue depressor or other instrument. Less commonly, erythematous patches without
white plaques can be seen on the anterior or posterior upper palate or diffusely on the tongue. Angular
cheilosis also can be caused by Candida. Because a proportion of HIV-infected patients with oropharyngeal
candidiasis also manifest esophageal involvement, clinicians should ascertain whether there are symptoms
suggestive of esophageal disease in patients with oropharyngeal candidiasis. Esophageal candidiasis
generally presents with retrosternal burning pain or discomfort along with odynophagia; occasionally
esophageal candidiasis can be asymptomatic. Endoscopic examination reveals whitish plaques similar to
those observed with oropharyngeal disease. On occasion, the plaques may progress to superficial ulcerations
of the esophageal mucosa with central or peripheral whitish exudates.

In HIV-infected women, Candida vulvovaginitis usually presents with white adherent vaginal discharge
associated with mucosal burning and itching of mild-to-moderate severity and sporadic recurrences. In women
with advanced immunosuppression, episodes may be more severe and recur more frequently. In contrast to
oropharyngeal candidiasis, vulvovaginal candidiasis is less common and rarely refractory to azole therapy.

Diagnosis

Oropharyngeal candidiasis is usually diagnosed clinically based on the characteristic appearance of lesions.
In contrast to oral hairy leukoplakia, the white plaques of oropharyngeal candidiasis can be scraped off the
mucosa. If laboratory confirmation is required, scrapings can be examined microscopically for characteristic
yeast or hyphal forms, using a potassium hydroxide preparation. Cultures of clinical exudative material yield
the species of Candida present.

The diagnosis of esophageal candidiasis is often made empirically based on symptoms plus response to
therapy, or visualization of lesions plus fungal smear or brushings without histopathologic examination.
The definitive diagnosis of esophageal candidiasis requires direct endoscopic visualization of lesions with
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histopathologic demonstration of characteristic Candida yeast forms in tissue and confirmation by fungal
culture and speciation.

Vulvovaginal candidiasis usually is diagnosed based on the clinical presentation coupled with the
demonstration of characteristic blastosphere and hyphal yeast forms in vaginal secretions when examined
microscopically after potassium hydroxide preparation. Culture confirmation is rarely required but may
provide supportive information. Self-diagnosis of vulvovaginitis is unreliable; microscopic and culture
confirmation is required to avoid unnecessary exposure to treatment.

Preventing Exposure

Candida organisms are common commensals on mucosal surfaces in healthy individuals. No measures are
available to reduce exposure to these fungi.

Preventing Disease

Data from prospective controlled trials indicate that fluconazole can reduce the risk of mucosal disease

(i.e., oropharyngeal, esophageal, and vulvovaginal) in patients with advanced HIV.!"'* However, routine
primary prophylaxis is not recommended because mucosal disease is associated with very low attributable
morbidity and mortality and, moreover, acute therapy is highly effective. Primary antifungal prophylaxis
can lead to infections caused by drug-resistant Candida strains and introduce significant drug-drug
interactions. In addition, long-term oral prophylaxis is expensive. Therefore, routine primary prophylaxis is_
not recommended (AIII). Administration of ART and immune restoration is an effective means to prevent
disease.

Treating Disease
Oropharyngeal Candidiasis

Oral fluconazole is as effective or superior to topical therapy for oropharyngeal candidiasis. In addition,
oral therapy is more convenient than topical therapy and usually better tolerated. Moreover, oral therapy
has the additional benefit over topical regimens in being efficacious in treating esophageal candidiasis. Oral
fluconazole at 100 mg once a day is considered the drug of choice to treat oropharyngeal candidiasis except
during pregnancy (AI). One to two weeks of therapy is recommended for oropharyngeal candidiasis; two to
three weeks of therapy is recommended for esophageal disease."

Using topical agents to treat oropharyngeal candidiasis reduces systemic drug exposure, diminishes risk of
drug-drug interactions and systemic adverse events, and may reduce the likelihood that antifungal resistance
develops. Unfavorable taste and multiple daily dosing such as in the cases of clotrimazole and nystatin may
lead to decreased tolerability of topical therapy. As an alternative to oral fluconazole, once-daily miconazole
in 50-mg mucoadhesive buccal tablets (BI) or five-times-per-day clotrimazole troches can be used to treat
oropharyngeal candidiasis (BI); these regimens were equivalent as shown in a multicenter, randomized
study.'® Nystatin suspension or pastilles four times daily remains an additional alternative (BII).!”

Itraconazole oral solution for 7 to 14 days is as effective as oral fluconazole for oropharyngeal candidiasis
but less well tolerated (BI).!” Posaconazole oral suspension'® is also as effective as fluconazole and generally
better tolerated than itraconazole solution, although both posaconazole and itraconazole have more drug-drug
interactions compared to fluconazole (BI). Both antifungals are alternatives to oral fluconazole, although few
situations require that these drugs be used in preference to fluconazole solely to treat mucosal candidiasis.

In a multicenter, randomized study, posaconazole was found to be more effective than fluconazole in
sustaining clinical success after antifungal therapy was discontinued.'® A new solid oral delayed-release tablet
formulation of posaconazole is now available, which exhibits less variable absorption compared to the oral
suspension.'” Whether it offers any advantage for the treatment of oropharyngeal candidiasis is unknown and
it currently is indicated only for prophylaxis of invasive Apsergillus and Candida infection.?® Itraconazole

Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV E-2



capsules are less effective than fluconazole because of their more variable absorption and they are associated
with more drug-drug interactions than fluconazole.

Esophageal Candidiasis

Systemic antifungals are required for effective treatment of esophageal candidiasis (Al). A 14- to 21-day
course of either fluconazole (oral or intravenous [IV]) or oral itraconazole solution is highly effective (AI).
However, patients with severe symptoms initially may have difficulty swallowing oral drugs. As with
oropharyngeal candidiasis, itraconazole capsules for esophageal candidiasis are less effective than fluconazole
because of variable absorption (CII). A two-week course of the newer triazole isavuconazole, given orally at
an initial loading dose of 200 mg, followed by 50 mg; or a loading dose fo 400 mg followed by 100 mg once-
daily; or 400 mg once-weekly, is also as effective as fluconazole for uncomplicated esophageal candidiasis
(BI); a higher rate of gastrointestinal adverse effects was seen with the 100 mg once-daily isavuconazole
regimen compared to fluconazole and the other isavuconazole regimens.?! Voriconazole, amphotericin B
(either deoxycholate or lipid formulations) and the echinocandins caspofungin, micafungin, and anidulafungin
all effectively treat esophageal candidiasis (BI); however, esophageal candidiasis appears to have a higher
relapse rate after treatment with the echinocandins.?>* Therefore, oral or IV fluconazole remains the preferred
therapy for esophageal candidiasis (AI). Although other pathogens (e.g., cytomegalovirus, herpes simplex
virus esophagitis) can mimic the symptoms of esophageal candidiasis, a diagnostic and therapeutic trial of
antifungal therapy is usually warranted before endoscopy. In those who do not respond to antifungal therapy,
endoscopy is recommended to identify different causes of esophagitis or drug-resistant Candida (AII).

Vulvovaginal Candidiasis

In most HIV-infected women, vulvovaginal candidiasis is uncomplicated and responds readily to short-
course oral or topical treatment with any of several therapies, including:

*  Oral fluconazole (AII)
» Topical azoles (i.e., clotrimazole, butoconazole, miconazole, tioconazole, or terconazole) (AII)

» Itraconazole oral solution (BII)

Severe or recurrent episodes of vaginitis should be treated with oral fluconazole or topical antifungal
therapy for >7 days (AII). For more information, see the Vulvovaginal Candidiasis section in the Sexually
Transmitted Diseases Treatment Guidelines from the Centers for Disease Control and Prevention (CDC).

Special Considerations with Regard to Starting ART

There are no special considerations regarding initiation of ART in patients with mucocutaneous candidiasis.
Specifically, there is as yet no evidence that treatment with ART needs to be delayed until treatment for
candidiasis has been completed.

Monitoring of Response to Therapy and Adverse Events (Including IRIS)

For most patients with mucocutaneous candidiasis, response to antifungal therapy is rapid; signs and
symptoms improve within 48 to 72 hours. Short courses of topical therapy rarely result in adverse effects,
although patients may experience cutaneous hypersensitivity reactions characterized by rash and pruritus.
Oral azole therapy can be associated with nausea, vomiting, diarrhea, abdominal pain, or transaminase
elevations. Periodic monitoring of liver function studies should be considered if azole therapy is anticipated
for >21 days, especially in patients with other hepatic comorbidities (AII). The echinocandins appear to be
associated with very few adverse reactions: histamine-related infusion toxicity, transaminase elevations, and
rash have been attributed to these drugs. No dose adjustments are required in renal failure.

Immune reconstitution inflammatory syndrome with ART has not yet been reported for mucocutaneous
candidiasis in HIV-infected patients. Indeed, ART is associated with a markedly reduced incidence of
candidiasis.
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Managing Treatment Failure

Antifungal treatment failure is typically defined as the persistence of signs or symptoms of oropharyngeal
or esophageal candidiasis after 7 to 14 days of appropriate antifungal therapy. Refractory disease occurs in
approximately 4% to 5% of HIV-infected patients with oral or esophageal candidiasis, typically those with
CD4 cell counts <50 cells/mm?* and who have received multiple courses of azole antifungals.® Confirmatory
culture and, in the case of esophageal candidiasis, endoscopy are necessary to confirm treatment failure due
to azole resistance or other causes of esophagitis, especially if these procedures were not initially performed.

Posaconazole immediate-release oral suspension (400 mg twice daily for 28 days) is effective in 75% of
patients with azole-refractory oropharyngeal or esophageal candidiasis (AI).?* Again, although the new solid
delayed-release tablet formulation has been recently made available, it is not known if it offers an advantage
over the suspension for treating this particular disease. Alternatively, oral itraconazole solution is effective,
at least transiently, in approximately two-thirds of patients with fluconazole-refractory mucosal candidiasis
(BII)."” If necessary, azole-refractory esophageal candidiasis also can be treated with anidulafungin (BII),
caspofungin (BII), micafungin (BII), or voriconazole (BII).

IV amphotericin B is usually effective for treating refractory disease (BII). Both amphotericin B
deoxycholate and the lipid preparations of amphotericin B have been used successfully (BII). Amphotericin
B oral suspension (1 mL of the 100-mg/mL suspension 4 times daily) is sometimes effective in patients
whose oropharyngeal candidiasis does not respond to itraconazole (BII), but this product is not commercially
available in the United States.

Preventing Recurrence
When to Start Secondary Prophylaxis

A randomized clinical trial'* in HIV-infected patients with CD4 counts <150 cells/mm? documented a
significantly lower number of episodes of oropharyngeal candidiasis and other invasive fungal infections
with continuous fluconazole therapy (3 times a week) compared with episodic fluconazole treatment for
recurrences. This clinical trial also demonstrated no difference in the risk of developing clinically significant
fluconazole resistance between the two groups among those receiving ART.

However, secondary prophylaxis (chronic suppressive therapy) is not recommended by most HIV specialists
for recurrent oropharyngeal or vulvovaginal candidiasis unless patients have frequent or severe recurrences
(BIII) because therapy for acute disease is effective, mortality associated with mucocutaneous disease is
low, potential exists for drug interactions and for the development of antifungal-resistant Candida, and
prophylaxis is costly.

If recurrences are frequent or severe, oral fluconazole can be used as suppressive therapy for either
oropharyngeal (BI), esophageal (BI), or vulvovaginal (BII) candidiasis.!!'"!* Oral posaconazole twice daily is
also effective for esophageal candidiasis (BII).>® The potential for development of secondary azole resistance
should be considered when contemplating chronic maintenance therapy using azoles in HIV-infected patients
who are severely immunocompromised. Several important factors should be taken into account when making
the decision to use secondary prophylaxis. These include the effect of recurrences on the patient’s well-being
and quality of life, the need for prophylaxis against other fungal infections, cost, adverse events and, most
importantly, drug-drug interactions.?

Rates of relapse are high in patients with azole-refractory oropharyngeal or esophageal candidiasis who have
initially responded to echinocandins, voriconazole, or posaconazole therapy. In such patients, secondary
prophylaxis should be instituted until ART produces immune reconstitution (AILT).

When to Stop Secondary Prophylaxis

In situations where secondary prophylaxis has been instituted, no data exist to guide recommendations
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regarding its discontinuation. On the basis of experience with other opportunistic infections, it would be
reasonable to discontinue secondary prophylaxis when the CD4 count has risen to >200 cells/mm? following
initiation of ART (AIII).

Special Considerations During Pregnancy

Pregnancy increases the risk of vaginal colonization with Candida species. Diagnosis of oropharyngeal,
esophageal, and vulvovaginal candidiasis is the same in pregnant women as in those who are not pregnant.

Topical therapy is preferable for treatment of oral or vaginal candidiasis in pregnancy, when possible (AIII).
Although single-dose, episodic treatment with oral fluconazole has not been associated with birth defects in
humans,?’ its use has not been widely endorsed.?® Five cases of a syndrome consisting of craniosynostosis,
characteristic facies, digital synostosis, and limb contractures (fluconazole embryopathy) have been reported
in women chronically prescribed fluconazole at doses of 400 mg daily or higher in pregnancy.?’ A report
from a national cohort register in Denmark found an increased hazard ratio of 1.48 (95% CI 1.23-1.77) for
spontaneous pregnancy loss with any exposure to oral fluconazole from 7 to 22 weeks of pregnancy compared
to unexposed, matched controls.*® An increased hazard ratio of 1.47 (95% CI 1.22—1.77) was also noted
with low dose (150-300 mg cumulative dose) exposure. No increase in stillbirth was seen with fluconazole
exposure broadly, but an increase in risk of stillbirth (HR 4.10, 95% 1.89—8.90) was noted with fluconazole
doses above 300 mg. On the basis of these data, substitution of amphotericin B for high-dose fluconazole in
the first trimester is recommended for invasive or refractory esophageal candidal infections (AIIT). Neonates
born to women receiving chronic amphotericin B at delivery should be evaluated for renal dysfunction and
hypokalemia.

Itraconazole has been shown to be teratogenic in animals at high doses, but the metabolic mechanism
accounting for these defects is not present in humans, so these data are not applicable. Case series in humans
do not suggest an increased risk of birth defects with itraconazole,*! but experience is limited. Human data
are not available for posaconazole; however, the drug was associated with skeletal abnormalities in rats

and was embryotoxic in rabbits when given at doses that produced plasma levels equivalent to those seen
in humans. Voriconazole is considered a Food and Drug Administration Category D drug because of its
association with cleft palate and renal defects seen in rats, as well as embryotoxicity seen in rabbits. Human
data on the use of voriconazole are not available, so use in the first trimester is not recommended. Multiple
anomalies have been seen in animals exposed to micafungin, and ossification defects have been seen with
use of anidulafungin and caspofungin.’> Human data are not available for these drugs, thus their use in
human pregnancy is not recommended (AIII).

Chemoprophylaxis, either chronic maintenance therapy or secondary prophylaxis, against oropharyngeal,
esophageal, or vaginal candidiasis using systemically absorbed azoles should not be initiated during
pregnancy (AIII). Furthermore, prophylaxis with systemic azoles should be discontinued in HIV-infected
women who become pregnant (AIII).
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Recommendations for Treating Mucosal Candidiasis (page 1 of 2)

Treating Mucosal Candidiasis
Oropharyngeal Candidiasis: Initial Episodes (Duration of Therapy: 7-14 days)

Preferred Therapy:
¢ Fluconazole 100 mg PO once daily (Al), or

Alternative Therapy:
¢ Clotrimazole troches 10 mg PO 5 times daily (BI), or

* Miconazole mucoadhesive buccal tablet 50 mg: Apply to mucosal surface over the canine fossa once daily (do not swallow, chew,
or crush tablet). Refer to product label for more detailed application instructions, (Bl) or

« [traconazole oral solution 200 mg PO daily (BI), or
* Posaconazole oral suspension 400 mg PO BID for one day, then 400 mg daily (Bl), or
* Nystatin suspension 4-6 mL QID or 1-2 flavored pastilles 4-5 times daily (BII)

Esophageal candidiasis (Duration of Therapy: 14-21 days)
Note: Systemic antifungals are required for effective treatment of esophageal candidiasis (Al)

Preferred Therapy:
* Fluconazole 100 mg (up to 400 mg) PO or IV daily (Al), or
e [traconazole oral solution 200 mg PO daily (Al)

Alternative Therapy:

« \/oriconazole 200 mg PO or IV BID (BI), or

* |savuconazole 200 mg PO as a loading dose, followed by 50 mg PO daily (BI), or
* |savuconazole 400 mg PO as a loading dose, followed by 100 mg PO daily (BI), or
* |savuconazole 400 mg PO once-weekly (BI), or

* Caspofungin 50 mg IV daily (BI), or

* Micafungin 150 mg IV daily (BI), or

e Anidulafungin 100 mg IV for one dose, then 50 mg IV daily (BI), or

* Amphotericin B deoxycholate 0.6 mg/kg 1V daily (BI), or

e Lipid formulation of amphotericin B 3-4 mg/kg IV daily (BIII)

Note: A higher rate of esophageal candidiasis relapse has been reported with echinocandins than with fluconazole.

Uncomplicated Vulvovaginal Candidiasis

Preferred Therapy:

* Oral fluconazole 150 mg for 1 dose (All); or

* Topical azoles (i.e., clotrimazole, butoconazole, miconazole, tioconazole, or terconazole) for 3—7 days (All)

Alternative Therapy:
e [traconazole oral solution 200 mg PO daily for 3-7 days (BIl)

Note: Severe or recurrent vaginitis should be treated with oral fluconazole (100-200 mg) or topical antifungals for =7 days (All)
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Recommendations for Treating Mucosal Candidiasis (page 2 of 2)

Chronic Suppressive Therapy

e Chronic suppressive therapy is usually not recommended unless patients have frequent or severe recurrences (BIlI).
« |f used, it is reasonable to discontinue therapy if CD4 count >200 cells/mm? (Alll).

If Decision Is To Use Suppressive Therapy
Oropharyngeal Candidiasis:
¢ Fluconazole 100 mg PO once daily or 3 times weekly (Bl)

Esophageal Candidiasis:
e Fluconazole 100-200 mg PO daily (BI)
* Posaconazole oral suspension 400 mg PO BID (BII)

Vulvovaginal Candidiasis:
¢ Fluconazole 150 mg PO once weekly (BII)

Other Considerations

* Chronic or prolonged use of azoles might promote development of resistance.

« Systemic azoles may have significant drug-drug interactions with ARV drugs and other drugs for treatment of Ol; refer to Table 5
for dosing recommendations. Consider therapeutic drug monitoring if prolonged use is indicated.

Key to Acronyms: ARV = antiretroviral; BID = twice daily; CD4 = CD4 T lymphocyte; IV = intravenous; Ol = opportunistic infection; PO
= orally; QID = four times daily
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